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Electrical Accidents in Homes 


A report comes from London, 
Ont., of a fatality to a woman while 
attempting to move an_ electric 
heater while in her bath. Accidents 
of this kind are always to be re- 
gretted, yet we should not discon- 
tinue our efforts to prevent them. 
By its system of inspections and 
approvals the Commission is en- 


deavoring to do everything in its 
power to make electricity safe, 
thereby protecting property and the 
lives of the unsuspecting. There 
are, however, conditions that may 
prove dangerous, and it is in regard 
to these that the public should be 
continually warned. The following 
editorial from The Globe cannot be 
too widely circulated, the instruc- 
tions given therein should be firmly 
impressed upon the mind of every 
man, woman and child whose homes 


are served with electricity: 


“Electricity is a servant which 
must be handled with care to avoid 
a fatality such as that in a London 
home. The victim reached out from 
a bathtub to move a nearby electric 
heater and received a shock from 
which she died in a few minutes. 
The Coroner’s inquest will show 
whether there was any defective 
insulation about the heater. In 
either case, so many similar acci- 
dents have happened to persons in 
bathtubs that all should remember 
while there not to touch electrical 
appliances of any kind. Water aids 
in conducting the current to the 
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body, and it is almost equally dan- 
gerous, for example, to touch an 
electric ght switch with one hand 
if the other is in a basin. Wnder 
such circumstances the voltage need 
not be heavy to be deadly. On board 
ship persons have received a fatal 
shock from a current of only 30 


volts. Regulations have been draft- 
ed for the proper wiring and insula- 
tion of all kinds of installations, but 
even if these regulations have been 
carefully followed out all users of 
retiain ? irom 


electricity should 


touching electric lights or appli- 


ances while in their bathtub.” 
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Hydro Power Crisis In Ontario 
| By SIR ADAM BECK 


Chairman, Hydro-Electric Power Commission of Ontario 


\ HE 


must for 


Ontario 


generations to 


Province “Ot 


come carry its share of the 
enormous of taxa- 
tion arising out of the cost of the 
World War. As the world at large 


gradually reverts to the normal. as 


burden 


it must do, useful production will 
tend more and more to liquidate 
the debts of the war, but, this pro- 
cess will be long drawn out. and 
under present conditions will only 
lessen the burden on the individual 
by almost inappreciable stages over 
a long period of years. Obviously 
the only effective way to hasten this 
process and to materially lessen the 
tax burden on the individual. apart 
from making him work harder. is to 
distribute that burden over a greater 
number of individuals. In a 


paratively new country this simply 


CoOm- 


means the development of natural 
and basic resources in such a way 


and in such a sequence as to pro- 


vide sustenance for a maximum 
number of people. 
Ontario’s 


reducing the individual tax burden 


In other words, 


most effective means of 


is to increase her population by in- 
creasing production, and by so doing 
reduce the share of taxation to be 
carried by each citizen. There is 
nothing new in this idea, which is 
only common-sense economics, and 
it is mentioned only for the purpose 
of applying it to the power situa- 
tion as it stands to-day. 
An AD To PrRopucTion. 

In Ontario, as elsewhere, agricul- 

ture the 


producer, but it has now, in western 


was original population 
Ontario particularly, reached such 
a stage of development that any 
larger future increase in popula- 
tion through its agency cannot be 
expected. The compensating fact 
is that within the last decade the 
greatest economic influence in On- 


tario has been hydro-electric power, 


and more particularly Niagara 
power. Niagara power will main- 


tain its status as a population in- 
resources of 
Niagara are exhausted.. When that 
time has 


creaser until the 
thereafter 
exercise the more limited function 
of a population sustainer, and west- 


come it will 
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ern Ontario will have reached the 
limit of her industrial development 
and the maximum of her capacity 
for supporting population from this 
source. This conclusion brings with 
it the startling realization that such 
a condition will obtain, as regards 
Niagara, not later than the year 
1940, not only with respect to the 
present treaty limit, but to the 
actual possible physical limit of 
diversion. 
FaciInG A POWER CRISIS. 

Moreover, statistics prepared by 
the commission’s engineers show 
that all the power now available at 
Niagara, including the maximum 
possible capacity of the great plant 
at Queenston, will be exhausted by 
the year 1926, and that all the avail- 
able additional power which can be 
the 


Trent district will be in use on the 


commercially developed in 
central Ontario system by the same 
date. 

We are, therefore, actually face 
to face with a power crisis, and 
within the next two or three years 
drastic, if not desperate, measures 
must be taken in order to protect 
the Province against a.serious stop- 
page in industrial activity. 

The solution of this grave prob- 
lem involves three possible alterna- 
tives, all of which demand immediate 
constructive measures; namely, the 
duplication of the Queenston-Chip- 
pawa development, or the develop- 
_ment of power on the St. Lawrence 
River at Morrisburg, or the build- 
ing of large auxiliary steam plants. 

SHoutp DreveLop St. LAWRENCE. 

The immediate realization of the 


alternative is largely discounted by 
the inevitable delay which will arise 
out of the necessary international 
negotiations for the enlargement of 
the Boundary Waters Treaty. Fur- 
thermore, the physical conditions 
at Niagara demand a large initial 
capital outlay for a waterway which 
must of necessity be built for the 
full ultimate capacity of the instal- 
lation, no matter how small the 
initial demand for power: may be. 


The 


furnish the 


second alternative would 


ideal solution for two 
the 


capital outlay and time necessary to 


main reasons; first, because 
construct would be only half of that 
required at Niagara, and second, 
because, while eastern Ontario 
would be primarily benefited, effec- 
tive assistance could also be given 
to the Central Ontario and Niagara 
Systems through a high-voltage tie- 


line between Cornwall and Toronto. 


The construction of auxiliary 
steam plants is the only alternative 
which appears to furnish an imme- 
diate and sure method of meeting 
the impending power crisis at the 
present time. Within the next 20 or 
25 years the Province will probably 
be driven to the use of steam or 
some other form of fuel-generated 
power unless modern science 
devises some entirely new means of 
harnessing the potential energy of 
natural forces, but it will be unfor- 
tunate indeed if immediate recourse 
is necessary to steam power with 
the immense power resources of the 
St. Lawrence ready to hand as the 


ideal remedy for the present crisis. 
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NEED TO CONSERVE RESOURCES. 

Reverting again to the general 
approach- 
ing exhaustion of the water-power 


economic situation, the 


resources of the Province reveals 
the urgent necessity of so develop- 
ing and using this strictly limited 
quantity of surplus power as to 
defer the date of ultimate exhaus- 
tion as far as possible, and at the 
same time assure a maximum of 
economic benefit to the territory 
served. From the standpoint of 
population increase and the effective 
reduction of the individual tax bur- 
den, it seems 


industry 


obvious that an 


will sustain ten 
average families through the use of 
50 horsepower is to be preferred to 
an industry which uses 5,000 horse- 
power to sustain a like number of 
families. This comparison roughly 
differentiates between a fabricating 


industry, such as 


which 


a woollen mill, 
and a basic industry, such as an 
electric steel plant. It is also quite 
obvious that the solution of this 
complex economic problem does not 
lie in any such foolish policy as the 
suppression of basic industries, but 
rather in actually providing a wider 
field for their development, thereby 
instituting a smooth-working econ- 
omic reaction which will allow 
greater scope for the establishment 
of a maximum of population-pro- 
ducing industries through the fur- 
ther development of what. still 
remains of our direct and continu- 
ous sources of 


hydraulic energy 
supply. 
So far as eastern, central and 


southwestern Ontario are concerned 


the only logical and feasible means 
of effecting this economic reaction 
is the development of the interna- 
tional water powers on the St. Law- 
rence River and the, Ottawa, 
STIMULATION OF INDUSTRY. 
Extending back from the north 
shore of the St. Lawrencemsin 
Ontario, lies a territory rich in min- 
ideal 


harbor 


erals and arable land, with 
manufacturing sites, fine 
facilities and unrivalled shipping 
possibilities. This picture is trans- 
formed by the vision of great inter- 
national power projects on the St. 
Lawrence producing 
2,000,000 horsepower of saleable 
power, equally divided between the 
two countries; by the vision of the 
Ontario shore studded with the 
great basic industries which will 
ultimately provide the base load 
necessary to make these develop- 
ments commercially feasible; by the 
possibility of concentrates from the 
northern mines and pulpwood from 
the northern forests being here 
reduced and fabricated into a mul- 
titude of finished products; by the 
certainty of these products being 
delivered to the markets of the 
world in ocean-going ships or over 
nationally owned and_ electrified 
railways; and, over all, the protec- 
tion of an preferential 
tariff. 

Beyond this one can imagine the 
contiguous agricultural lands ex- 
panding and becoming rich through 
demands of the populous com- 
munities to which these basic in- 
dustries, and their subsequent de- 
pendent industries, will give birth, 


ultimately 


Imperial 
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and the final vision of a 250,000- 
volt trunk transmission line con- 
necting the cities of Cornwall and 
Toronto, forming a link between 
the St. Lawrence and Niagara which 
will afford mutual protection to 
both systems against interruption 
of supply to important public utili- 
ties, and which will make available 
for 
power which either 


temporary use any surplus 
system can 
spare or utilize, as the case may be. 
In fact, not only will the two great 
Niagara and St. Lawrence Systems 
be linked together with the Central 
Ontario System as the middle link, 
but the Northern Rideau and 
Ottawa Systems may also in time 
be made available for reciprocal in- 
terchange of capacity through con- 
nection to this main trunk line, and 
all will participate in the beneficial 
results of combination and inter- 
connection. 
Must MATERIALIZE SOON. 

There is not the least doubt that 
this vision will come true, but if the 
best interests of this Province are 
to be served it must materialize to 
a very substantial degree within 
the next three years. 

If it were possible immediately 
to secure the active co-operation 
of the Federal Government, it 
might still be possible not only 
to defer the immediate construc- 
tion of auxiliary steam plants, but 
to defer the construction of an- 
other development at Niagara, and 
divert a sufficient portion of the 
funds necessary for this develop- 
ment to the St. Lawrence project. 

It cannot be stated with authority 


whether the Federal Government of 
the United States will assist this 
project financially, but certain allied 
private wanterests,,iim) the United 
States are known to stand ready at 
any time to finance and build the 
Morrisburg development up to the 
limit of their 50 per cent. share of 
the power. Canada, on the other 
hand, has an enormous investment 
in the Welland Ship Canal, which 
will be almost entirely useless and 
unproductive until such time as 
deep draft navigation is provided 
between Lake Ontario and Mont- 
real. This same statement applies 
with almost equal force to the mil- 
lions being spent on the Toronto 
Harbor. For these reasons alone, 
apart from the broad fact that navi- 
gation improvement on the St. Law- 
rence is for the general advantage 
HCanadawand Note in, ally «sense 
exclusively for this Province, it 1s 
reasonable to assume that the 
Federal Government of Canada will 
assist somewhat in the financing of 
this project by assuming a fair share 
of the cost on behalf of navigation. 

CALL FOR IMMEDIATE ACTION. 

Therefore, if the Federal authori- 
ties at Ottawa will reciprocate the 
advances recently made by Wash- 
ington, immediate steps could be 
taken to put under way at Morris- 
burg, the logical first stage of the 
ultimate contemplated scheme of 
canalization and hydraulic develop- 
ment, embracing a power develop- 
ment of 600,000 horse-power and 
lockage facilities for 30-foot draft 
navigation. Half of Ontario’s share 
of this power could be absorbed im- 
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mediately by the Central Ontario 
and Niagara Systems, thus tempor- 
arily providing a base load which 
would place the scheme forthwith 
on acommercial basis, and serve the 
further useful and essential purpose 
of deferring the construction of the 
second development at Niagara 
the 
present treaty restrictions, and wn- 
til such time as a demand had been 


developed in 


pending an enlargement of 


Ontario, 
through the use of St. Lawrence 
power, which 


western 


would immediately 


absorb all preliminary carrying 
charges when the second Queenston 
development was ready for opera- 
tion. Thereby would also be pro- 


vided facilities for the reciprocal 
interchange of power between the 
Niagara and the St. Lawrence, 
which would ensure a very great 
saving to both systems, through the 
permissible curtailment of an other- 


wise necessary investment in non- 


productive spare capacity. 
Can REALIZE GREAT AIM. 
Such? is*ine bate outline -of 4 
problem which, serious though it 


may be, is susceptible of an ideal 


solution by means so simple as_ to 
beyond the 
bare recital of facts, and lacking 
only the friendly co-operation, and 
a small measure of financial assist- 
ance from the Federal authorities 
to elfect its rapid realizationmieae = 
ing such co-operation, the Hydro- 
electric Power Commission will be 


require no argument 


reluctantly forced to inaugurate the 
use of auxiliary steam power twenty 
to twenty-five years in advance of 
its logical and proper time. 

In connection with the intensive 
study of the steam-power problem 
which the commission’s engineers 
are now making, careful considera- 
tion will be given to the practical 
and economic possibility of estab- 
lishing auxiliary steam plants. 

In any event, the outstanding fact 
is that the Ontario Hydro-electric 
System is to-day facing a crisis as 
serious aS any in its past history, 
and one or other remedy must be 
applied without delay. Borrowing 
the expression used by a famous 
British statesman during the World 
War—“We must go onward, or go 


OWtee —The Globe. 
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Hydro Holds Lead in Big Record Year 


By F. C. MEARS | 


T has been another big year for 
hydro-electric development in 
During 1923 there has 


addition of at 


Canada. 
been an least 
250,000 horsepower to the country’s 
total installation, as compared with 
40,000 in 1922, while the aggregate 


water power development actually 


In use or available for use in the 


the end of 1923 is 


horsepower. A 


Dominion at 
3,255,000 large 
number of projects are now in pro- 
cess of construction or actively in 
prospect which when completed 
will add 750,000 more horsepower 


to Canada’s industrial’ strength. 
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Hypro’s GREAT ACHIEVEMENT. 

In Ontario the development work 
of. the Hydro-electric Power Com- 
mission of course, ranked first. At 


the commission’s gigantic Queen-. 


ton plant on the Niagara River two 
new 55,000 horsepower units, 5 and 
6, were brought into operation. It 
is expected also that units 7 and 8 
will be installed by 1925, which will 
bring the capacity up to 440,000 
horsepower, the ultimate total being 
550,000 to 600,000 horsepower. A 
new 20,000-horsepower unity was 
installed in the Ontario Power Com- 
- pany’s plant operated by the com- 
mission at Niagara Falls, this unit 
replacing a similar one which was 
destroyed in 1921. 

A new plant of 1,200 horsepower 
was constructed at Bingham Chute 
the 
Nipissing system, and work was 


on the South River, to serve 


started on the installation of a new 
On the 
Trent River construction was com- 


pipe line at Eugenia Falls. 


menced on two new developments 
at Dams.o, and 9 of 6,600 horse- 
power and 4,800 horsepower respec- 
tively. These will serve the Central 
Ontario system and are expected 
to be in operation in 1924. Opera- 
tions were-also begun on the addi- 
tion of two units..of 12;500 


horsepower each in the Cameron 


new 


Falls station on the Nipigon River, 
to serve the Thunder Bay system. 


In NORTHERN FIELD. 


In the mining district of Northern 
Ontario the Northern Canada Power 
Company brought into operation 


its 8,000-h.p. plant at 


Sturgeon 


Falls, on the Mattagami River, to 
serve the gold mines in the Porcu- 
dhew Great 
Power Company also brought into 


operation its 


pine area. Northern 
Indian 
Chute, on the Montreal River, with 
two units of 2,000 h.p. each. This 
company plans to add a similar unit 


Station. oat 


in 1924. Construction was started 
on a 25,000-h.p. development by the 
Hollinger Consolidated Gold Mines, 
Island) Falls on), the 
Abitibi River, with the expectation 


Litmated; .at 


of delivering power at the com- 
penys mine and-mill in 1924. The 
Spruce Falls Company completed a 
2,500-h.p. development at Kapaskas- 
ing, on the river of the same name, 
for use in connection with a sulphite 
pulp plant at that point. In the 
Kenora district the Backus-Brooks 
Company installed two additional 
1,200-h.p. its plant at 
Kenora, and, with four more of the 
same capacity installed 
1924, the station will have a total 
capacity of 12,000 h.p. for use in con- 
nection with the company’s pulp 
and paper mill. The Dryden Paper 
Company also completed an instal- 
lation of 1,400 h.p. on the Wabigoon 
River. 

Among the power development 
works in Quebec was the addition 
of two units of 11,300 hp. each by 
the Montreal Light, Heat and Power 
Consolidated to its St. Lawrence 
River plants at Cedars, with two 
more units to be added in 1924, 
bringing its total development up 
to 200,000 hp. The St. Maurice 
Power Company expects to be able 
to deliver power from its new 120,- 


Units. 10 


early in 
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000-h.p. development at La Gabelle, 
on the St. Maurice River, in 1924. 
The Southern Canada Power Com- 
pany has awarded the contract for 
a 30,000-h.p. plant at Hemming 
Fails, on the ot. KrancitssRiver: 


Of great importance to hydro- 
electric development in Quebec is 
the work of the Quebec Streams 
Commission, which has carried out 
large storage works the 
Gouin Reservoir on the St. Maurice 
River, the Allard Reservoir on the 
St. Francis River, and the reservoir 


Such as 


Conference at 


on the St. Anne de Beaupre River. 
It is now engaged on a $2,500,000 
dam: at Lake” Kenogammie imac] 
Saguenay district, which will bene- 
ficially regulate the flow on the Chi- 
coutimi and Au Sable Rivers, to the 
advantage of the pulp and paper 
interests at Chicoutimi and Keno- 
gam. 


Steady progress was made during 
the year in the expansion of hydro- 
electric development in the West- 
ern and in the Maritime Provinces. 


—The Globe. 
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Ottawa on St. Lawrence 


Power Undertaking 


ON its vot.) Teawrentewenivet 
power development is re- 
garded by the Govern- 
ment as one of the most 
pressing problems of the hour, this 
fact being made manifest by the 
presence here of all the members 
of the Cabinet who are in the city, 
and also by our decision to carefully 
consider it at the very next meeting 
of the Cabinet, which will be held 


tomorrow.” 


This announcement by the Prime 
Minister, in replying to the eloquent 
representations from spokesmen of 
the Hydro-electric municipalities of 
Ontario, evoked loud applause from 
the 200 people gathered in the Rail- 
way Committee Room of the Parlia- 
ment Buildings this morning, (Jan- 
uary 11th.) 

It was the largest delegation 
which has visited the Capital for a 


long time. Numbering nearly 200 


persons, it represented the Ontario 
Hydro-electric Municipalities’ As- 
sociation. 

The speakers, who were intro- 
duced by G. N. Gordon, Deputy 
Speaker of the House of Commons, 
included Mayor Maguire, J. Hil- 
liard, ex-M.P.P., of Morrisburs."P. 
W. Ellis, Chairman of the Toronto 
Transportation Commission and the 
Toronto Hydro-electric ‘Commis- 
sion; ex-Mayor Charles E. Tuson of 
Windsor, Mayor Jutten of Hamil- 
ton, T. N. Stinson, Secretary of the 
Central Ontario Municipal Assoc- 
iation, and Mayor W. Breithaupt of 
Kitchener. 

Premier King, replying said the 
Government, by the presence of its 
members, had endeavored to show 
that it regarded the question of 
Hydro development as one of the 
most important before it at the pres- 


ent time. “We are anxious,” he 
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went on, “to be as fully informed on 
all aspects of the question as may 
be possible. I think that quite as 
important as having the Government 
fully informed is that the public 
should also be fully informed on this 
subject and what it involves.” Mr. 
Maguire had said it would be easy 
to bring all interests into harmony. 
“I will say this,” added Mr. King, 
“that if Mr. Maguire will bring all 
the different interests here the Gov- 
ernment will lose no time in acting.” 

One of the greatest difficulties in 
Government, the Premier proceeded 
was in reconciling different interests. 
tices were ‘the relatious of the 
Provinces among themselves, the re- 
lations of the Provinces to the Dom- 
minion, relations with the State 
Government of the United States 
and relations between Canada and 


the Government of the United 
States, but what the Government 
could do to harmonize diverse in- 
terests would be done——The Globe. 

It is reported that the Dominion 
Cabinet met on the following day 
when most of the time was devoted 
to the discussion of the dual ques- 
tion of the development of power 
on the St. Lawrence River and of 
the proposed plan of deepening that 
Careful consideration 
was given to the representations 
made by the large deputation that 
had appeared before the Govern- 
ment on the previous day and also by 
Sir Adam Beck a few days before. 
As a result of these discussions a 


waterway. 


memorandum is to be_ prepared, 
upon which will be based a com- 
munication with the United States 
Government. 
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Gasoline Engine Driven Pumps at Brockville 


Waterworks 
By V. VOADEN 


Assistant Engineer, H.E.P.C. of Ontario 


URING the past year two 
gasoline driven 
pumps have been installed 
at Brockville Waterworks. 
The reason for installing this equip- 
ment, and some of the technical fea- 
tures of the pumps and the engines 
which drive them, should be of in- 
terest to the readers of the Bulletin. 

The pumping equipment pre- 
viously consisted of two reciprocat- 
ing steam pumps, one of 3,500,000 
and one of 1,500,000 Imperial gal- 
lons per day capacity. In addition 


engine 


there were two centrifugal pumps, 
one driven by a 200 horsepower 
synchronous motor and the other 
by a 125 horsepower induction 
motor. The latter pump could also 
be driven by a steam turbine by in- 
serting bolts in a coupling on the 
extended pump shaft. 

The electric pumps discharge into 
the street mains directly as there is 
no elevated tank or reservoir in 
which water may be stored. In the 
event of electric power being cut off 
it was necessary to start a steam 
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Centrifugal Pumps and Reciprocating Steam Pump now in Reserve 


pump, and consequently steam 
pressure was maintained at 40 lbs. 
on one of the boilers at all times so 
as to be available in case of emerg- 
ency. 

It is interesting to note in passing 
Hiatecusine 1923 the. electric shtit- 
totalled 45 anid: 32 


minutes, of which 6 hours and 56 


downs hours 


minutes were for trouble and 38 


hours and 36 minutes were volun- 
tary for repairs to the transmission 
line. Steam was used for 44 hours 
and 43 minutes. 

It was found that the cost of the 
Goal “required to keep up stéam 
considerable item, 
amounting in 1923 to $7,657.20 (in- 


cluding coal for steam power plant). 


pressure Was a 


This led to an investigation of pos- 
sible economies through installing 


- 


gasoline engine driven pumps for 
standby service and so eliminating 
the consumption of all or nearly all 


of the coal. Generally speaking this 


is becoming standard practice for 
municipal pumping stations where 
hydro-electric energy is available, 
excepting in the case of larger cities 
where certain economies may be 
affected by a combination of electric 
and steam power so asatoumedice 
the electric peak load for the muni- 
cipality. 

With the gasoline engine driven 
pumps installed, it assexpected that 
the coal bills each year will be re- 
duced by $6,000. This is seen to com- 
pare very favorably with the install- 
ed cost of the two gasoline engine 
driven pumps which was approxi- 
mately $13,000. 

In addition to the above saving, 
the fireman in charge of the boiler 
will be available for other duties. 

There is also the advantage that 
the gasoline engine driven pumps 
can be put into full operation in a 
much shorter time than the steam 


pumps. With the latter about one- 
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half hour is required to bring the 
pressure from 40 lbs. up to the 125- 
150 Ibs. at which they are operated. 
During the tests on the gasoline 
engine driven pumps both units were 
brought into full operation in less 
than three minutes. 

The two gasoline engine driven 
pumps are alike. The specifications 
for each unit are as follows :-— 

The pumps are horizontal, cen- 
trifugal, two stage. 
when 


The capacity 
pumping against 90 Ibs. 
domestic pressure is 2,450,000 Im- 
perial gallons per day and when 
pumping against 110 lbs. fire pres- 
sure the capacity is 2,000,000 Im- 
perial gallons per day for each pump 
with a suction lift of 16 feet. Each 
pump operates at 1400 revolutions 
per minute and is directly connected 
to its engine with a flexible coupl- 
ing. Both are mounted on a com- 
mon base. Each engine is a Model 
G.R.C.-6 as made by the Sterling 
Bueines 0. Buttalo, N.Y. rated at 
225 horsepower at 1500 revolutions 


per minute and is complete with 
storage battery, starting motor, and 
generator. 

Tenders were obtained and in due 
course the contract for the two units 
was awarded to The Goldie & Mc- 
Culloch Co., Ltd., of Galt, Ontario, 
the lowest tenderer, at $10,727. 

The pumps were tested at the fac- 
tory before being connected to 
their engines. — Each 
pump was in turn connected to a 
direct current test motor, the effi- 
ciency of which was known. The 
guaranteed efficiency was 74 per 
cetit. “Ihe actual efficiencies at the 
time of test, when bearings and 
parts were new, were 72.8 per cent. 
tor one pump and 73.2 per cent. for 
the other pump, and as these were 
within the plus or minus 2 per cent. 
margin provided for in the contract, 
the 
satisfactory. 


respective 


efficiencies were considered 


It was found, however, 
that the pumps were both capable of 
giving somewhat 


more pressure 


than originally specified, and on this 


Steam Turbine and Electric Motor Driven De Laval Pumps 
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account it was decided to operate 
at 1375 revolutions per minute in- 
stead of 1400. 

The gasoline engines were also 
tested at the Sterling Engine Co.'s 
factory at Buffalo, when each en- 
gine developed continuously for one 
hour the load hor elos 
horsepower which its pump would 
impose. In addition each engine 
was operated for 15 minutes at 1100, 
1200, 1300, 1400 and 1500 revolu- 
tions per minute at the maximum 
load of which it was capable. The 
performance was satisfactory and 
checked the 
manufacturer’s horsepower curves. 

Certain features of the installa- 
attention 


maximum 


very closely with 


tion at Brockville merit 
and will now be dealt with in turn. 

The pumps are primed with water 
taken from the main into which they 
discharge. As the pumping station 
is situated in the lowest part of the 
city, there should always be water 
available from the mains for prim- 
ing, provided of course, that the foot 
value on each suction line holds. 

Water is taken from the St. Law- 
rence River through an intake pipe 
extending some distance from the 
shore. The water is chlorinated in 
this pipe and then enters a well. A 
suction pipe with foot-valve conveys 
the water to each pump. The pumps 
discharge into a 16-inch cast iron 
main which carries the water to a 
steel header from which water 
mains lead to the various sections 
Otane City. 

Gasoline for the engines is stored 
in an underground tank of 500 Im- 


perial gallons capacity outside the 


building. Inside the building is a 
gasoline pump of the service station 
type which pumps one gallon of 
gasoline per stroke from the stor- 
age tank to two small auxilary 
tanks on a shelf near thegpemie 
From each auxiliary tank there is a 
gasoline pipe leading to the pair of 
Stromberg carburettors on each 
engine. The crankcase breather 
opens into the air intake leading to 
the carburettors. The quantity of 
gasoline vapor entering the cylin- 
ders is controlled both by the 
throttle lever and by the governor. 
The mixture is not pre-heated. 

The exhaust pipes are 3% inches 
in diameter. Special curved pipe, 
the shortest radius of which would 
be about 20 inches, was used instead 
of 45 or 90 degree fittings. Each 
exhaust pipe leads to an under- 
ground concrete exhaust box somne 
Oin. by 4 it. 6 in. by 3 iteOmnmalocated 
10 feet away from the building, 
while a 9-inch tile pipe some 75 feet 
long conveys the gases away. It 
is found advantageous to run a 
portion of the cooling water, to the 
extent of the capacitysoteas. aim 
pipe into the exhaust pipes for cool- 
ing purposes and reduction of noise. 

Cooling water for the engines is 
taken from the 16-inch main into 
The 
course of the cooling water through 
each engine is as follows :— 

(1) Circulating pump. 

(2) Oil Cooler: 

(3) Exhaust manifold (from 
which a portion is drawn off to cool 
the exhaust pipe). 


(4) Cylinders. 


which the pumps discharge. 
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Gasoline Engine Driven Pumps 


(oy elalet manitold. 

(6) Overflow to drain. 

The cooling water circulates 
about each cylinder throughout its 
entire length, 

The starting and ignition systems 
The 
starting system is similar to that on 


are of particular’ interest. 
an automobile and consists of a 
12-volt storage battery, electric 


motor and generator. The starting 


button and ammeter are conven- 
iently located on an. instrument 
board. The generator supplies a 


charging current of about 8 am- 
peres: 

Experience has shown that the 
short runs given frequently to en- 
sure the engines being in condition 
for emergencies do not permit of 
the generator keeping the storage 
battery up to full strength, and 
therefore a Tungar Rectifier as made 
by the Canadian General Electric 


Co. was mounted on the wall near 
the pumps. Three switches were 
provided, one for the 110 volt single- 
phase 60 cycle power supply, and 
one for each of the circuits to each 
of the Somthat 


either battery could be charged as 


storage batteries 


desired. The charging rate is 3 to 
5 amperes. 

Power for ignition is supplied by 
the storage battery only, there be- 
ing no magneto. Each cylinder has 
three spark plugs, the object being 
to secure rapid combustion of the 
puelin, the cylinders, “This 4s. par- 
ticularly necessary on account of 
the high speed at which the engines 


run. There are three coils each 
With -its. Own . distributor. - Prom 
each distributor, there are six 


wires, one to a spark plug on each 


of the six cylinders. Thus, if one 


coil or its distributor were out of 


order there would still be two 
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spark plugs per cylinder in opera- 
tion. The spark may be retarded or 
advanced in the usual way by a 
lever connected to the distributors. 
When running at normal speed the 
spark is advanced so that the ex- 
plosion occurs when each piston is 
within 9/16 inch of the top of its 
stroke. The firing order is 1, 4, 2, 6, 
3, 5, cylinder number one being at 
the flywheel end. 

On account of the high speed at 
which the engines run special pro- 
vision is made for the admission 
and exhaust of the Each 
cylinder has two inlet and two ex- 
They located 


gases. 
haust valves. are 
over the top of the cylinder and are 
operated by rocker arms from two 


camshaits in the crankcase; one 
on either side. 

The lubrication is automatic. Oil 
is pumped from the crankcase 


through strainers, and is cooled and 
forced to all bearings. A relief valve 
permits the pressure to vary from 
25 to 40 lbs. depending on the load. 
The oil pressure is shown by a 
gauge mounted on the instrument 
board while a float indicates the oil 
level in the crankcase. 


After installation the two units 
were given a thorough test. Lines 


of hose with 114 inch nozzles were 
the 
pumping station, and with six fire- 
the 
pressure at the pumping station of 


110 Ibs. 


plying the normal domestic require- 


connected to hydrants near 


streams pumps maintained a 
The pumps were also sup- 


ments at the same time, and neither 


pump was operating at its full 
capacity. Later on atest was made 


in a section of the city remote from 


the pumping station and with two 
fire-streams in operation, the pres- 
sure at the hydrant was 82 lbs. 

The. estimated cost, exclusive of 
building was $13,000 and the instal- 
lation will be completed at approxi- 
mately that figure. Since each pump 
is capable of delivering six standard 
fire-streams, the Pete Wire 
stream is approximately $1,100. We 
are satisfied this is the lowest figure 
at which reliable reserve pumping 
equipment can be installed to-day. 
This is confirmed by the practice of 
numerous municipalities, both in 
Canada and “the Uiitedies tac. 
Among other installations in On- 
tario are those at Stratford, Strath- 
roy, Aylmer, 
Niagara-on-the-Lake, Markham and 
Alliston. 

The gasoline consumption is about 


cost 


Barrie, Pembroke, 


three-quarters of a pint per horse- 
power hour, and each engine at 185 
load 


seventeen gallons per hour. 


horsepower requires about 

Compared with electrical energy, 
these figures indicateva cost 101 auc 
alone of nearly 3 cents per kilowatt 
hour under the most favorable con- 
ditions of continuos operation. 

The Hydro-Electric Power Com- 
mission gave the municipality such 
engineering assistance aS was 
required. 

Dr. H.. A. (Clark 18° Ciiagsieerare 
the Brockville Public Utilities Com- 
mission, for whom the pumps were 
installed. Much credit 


An le harciharsan, 


is dies to 
Manager for 
the Commission and to Wm. Chap- 
man, Chief Engineer at the pump- 
ing station, who took charge of the 
work of installation. 
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Proposed System of Conduit Wiring with 
Bare Neutral 


The system of wiring described herein has been proposed by a member 


of the staff of the Hydro-Electric Power Commission of Ontario . 


A descrip- 


tion of this system has been sent out to many of the Hydro municipalities 


and various electrical associations asking for comments on tt. 


Other readers 


will be desirous of commenting on this scheme and the Commission will be 


pleased to recewe opinions from them. 
mission on this will kindly mark their letters for the attention of Mr. A. 


Barnes.—The Editor. 


HE method of wiring here- 
in described is a modifica- 
conduit 


tion of wiring 


(rigid or flexible) of either 
the draw-in or built-in type, but it 
is with flexible steel conduit that 
its advantages would appear to be 
the greatest. 


Generally speaking, and taking 


flexible conduit as an example, the 
proposed method is in many respects 
the same as an ordinary flexible steel 
that the 
neutral wire in a three-wire circuit, 


Comat e system except 
and the ground wire in a two-wire 
circuit, would be bare, and the in- 
ternal diameter of the conduit itself 


could therefore be very consider- 


Those communicating with the Com- 
ahd be 


ably reduced. 
The advantages claimed for this 
method are briefly as follows :— 
(1) Simplicity of installation and 
of the inspection rules required 
to govern the work. 
Highly 


and 


(2) effective grounding, 
effected, 


since the bare grounded wire is 


bonding easily 


permanently bonded -at each 
and every outlet box, thus not 
only forming a permanent and 


continuous bond through each 


box but also overcoming the 
weakness Of hioh | resistance 


joints often present in conduit 


Eyotctns as, 4 “result. .of loose 


lock nuts, enamel or trust: 


Outlet Box Assembly 
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(3) Installation of fixtures greatly 
simplified, inasmuch as the fix- 
ture stem is permanently 
erounded, the fixture when 
screwed to the stem is at once 
grounded, requiring only the 

making of one joint, viz:—the 

live or insulated which 
can, in most cases, be effected 
by means of a solderless con- 
nector. It is further possible to 
simplify matters by the adop- 
tion of a form of socket requir- 
ing only one wire in the fixture, 
the metal of the fixture and 
the socket being all part of the 
erounded side of the circuit. 

The present tedious, and often 

dificult, work of inspection 

WOUldmealSO, sbe orediiced to <a 


wire 


minimum. 

(4) There is not only a large sav- 
ing in rubber insulation but the 
requirements for an identifiable 
grounded conductor is met in 
such an effective manner that 
it is practically impossible to 
make any mistake in. dis- 
tinguishing the identifiable 
wire. 

(5) Owing to the relatively small 
cross section of the conduit 
required for this system, dam- 
age to buildings would be 
materially reduced, as not only 
would the holes in timbers be 
much smaller but their num- 
ber would be reduced to half 
and sometimes a third of that 
now required in knob and tube 
work. 

(6) The 


apparatus is 


grounding of portable 


rendered simple 


and (elfective: 

The substitution of this method 
of wiring in place of knob and 
tube work would greatly re- 
duce the present variety of 
stock and materials now em- 
ployed and would require fewer 
rules and regulations which, in 
turn, would tend to reduce in- 


(7) 


spection costs. 

The present risk of shock from 
metal fixturesm fittinies see crant 
damp locations or in the vicin- 
ity of grounded surfaces would 
be practically eliminated. 
Existing - building sstcaameepe 
wired through smaller open- 
ings and wires can be fished 
without exposing them _ to 
injury. This method also in- 
sures continuity of protection 
from outlet to outlet. 

It has been suggested that on the 
basis of the claims of simplicity, 
safety and economy made for this 
system it might be adopted as a 
standard method of wiring for use 
in this Province, thereby dispensing 
with knob and tube and open wir- 
ing, and that it will, in the very near 
future, cost actually less than such 
present methods. 

At first sight it may appear as a 
somewhat drastic change from 
present orthodox systems, but re- 
versing the present order of things, 
and assuming that knob and tube 
work did not now exist and that 
the proposed method was in effec- 
tive use, and that it was proposed 
to introduce knob and tube wiring, 
with loom laid in wet plaster, open 
wires run under floors, fixed down 


(8) 


(9) 
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partitions and other spaces, in many 
places exposed to mechanical in- 
jury, difficult to inspect and often 
subject to future interference, it is 
not unlikely that a proposal to adopt 
knob and tube wiring would be 
viewed with apprehension. In 
other words, would it not be much 
more reasonable to object to the 
abandoning of the proposed method 
in favor of knob and tube work than 
to object to abandoning knob and 
tube work in favor of the proposed 
system. 


Finally, the estimates submitted 
indicate that the cost will, from the 
first, compare very favorably with, 
and will eventually be considerably 
fessethan, that of knob: and. tube 
work. 


This will be brought about owing 


] 


HATHA 


Iron Outlet 


to greater demand for the tubing, 
improved and simplified fittings, 
and the saving in time that will 
result from experience in handling. 
An estimate has been prepared on 
the cost of wiring an ordinary 6- 
roomed house (see plan attached). 
The estimate shows that the cost of 
a knob and tube job would be about 
$91.00. whereas the same house 
would cost approximately $83.00 if 
wired on the proposed system. 


For purposes of comparison the 
estimates of the two methods of 
wiring are placed in parallel columns 
under the captions of “Knob and 
Gubew system’. “and “Proposed 
Scheme” respectively. These esti- 
mates include all fixture work. 


It will be noted that inspection of 
the fixtures is not included under 


Plan of House Showing Wiring Estimated on. 
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Estimated Cost of Wiring a Six-Roomed House 


Knob and Tube System 


Quantity Item Value 
Service— 

EGO PANN Ser Vice Ose 2. tes oes $1.50 
Polit Oe AN. Servicer ipe: ao. 2.60 
Lepoins be cond tiete e044 Oe a 0.65 
get ON A Bes OVE ke ae ae oe 1.50 
BMisronnding «Clamps ova ce and 0.50 
Installation— 

LMM) arte obits eCe,. VATE ok 25 se ae 8.70 
PRE See oe iT OOTHe Ahh, eee Pee 225 
in) aries 3/40 in. Pore: Tubes. ...2%.2 sb 
SoU NY AS 00S Soe | 0 eee a ae 2.80 


POP UGerE SORES: <.sis cs, . sane tite 3.80 
pelinieen boxes 950.0 hi eet ee 1.60 
REPS OMOUILOUL, «iis. pean Re ee 0.71 
iron eowitch (Box .ottsat nk 0).45 
BGO WA ECHMMMORES 6 aw nee dee 2 advan oan ae 1.60 
COE eLS! oe. ete ar 4.75 
WY (tinier Creer ebUres | ok, ee ae 5.00 
Labour— 
PR INALIS Peta RiP eBid ef Yano or Nona 40.00 
RSS tall ia MR ORCUL ES: ficou G.cu tale see 5.00 
Inspection— 
PeCm iC UVIrIn tg, 42.6 eee Rots 
Gomme ULES? cons eo eee 1.00 
$91.11 


the “Proposed Scheme” because it 
that this 
pensed with, likewise an inspection 
that at present 
charged is included for the wiring, 
that this 


is assumed can be dis- 


fee lower than 


on the assumption can, 


and will be, reduced. 
As will be noted, credit is given 


tor 


the “Proposed System” pros- 
pective saving on items such as 
sockets and service box. These 


articles, specially adapted for use 


with this method of wiring, are not 


Proposed System 


Quantity Item Value 
Service— 
1°30 Aamip. Service: Box ssc). eee $0.80 
25: ft, Y in“ Service: Pipe 24.0. eee 2.00 
1 46.in. OF Condulet 22.2 eee 0.55 
25 ft. No, 10 AR. CG. Wires) eee 0.75 
ao tty Noal) Bare" W tre 2.) eee 0.15 
2 Grounding. Clamps’ 3.2 2.) eee 0.50 
Installation— 
500 tt. No: 14°." GC Wire see 4.35 
500 ft: No. 14°-Baré Wire 2.2 se ee Vs 
400 ft. Flex. Steel Condit oe. 21.40 
16 Outlet Boxes) i346. ee 3.80 
S owitch Boxes: (2 ee 1.60 
Nipples for Boxes... eee eee 0.75 
1 Edison. Cutont 222. 3 eee 0.71 
1 ‘3-Gans’ Switcth> Box eee 0.45 
5. Switch, Boxes, 6 eee eee 1.60 
25 special Key Sockets. .0 eae 3.80 
Wiring’ of Fixtures %o5.00 Seen 4.00 
Kabour—= 
Wiring 9). SD. eee 30.00 
Installing Fixtures _J/35, eee 3.00 
Inspection— - 
Ree for Witing 20552. 9..2 ee 2.55 
Fee for -Fixtures:..,..00..0 eee 0.00 
$83.91 


now on the market but could be 
quickly developed. 
sockets could be greatly simplified 
Since, otha 


For instance, 


would be 
required to insulate outer shells as 
now required, and the cost of ser- 
vice could be reduced to 
about 2/3 of the present cost. 


precautions 


boxes 


This estimate is largely assumed 
as to cost of labor, as such work 
has never yet been actually per- 


formed, but it is 


probably well 


within the range of possibility. 
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RADIO RECEIVER AT 
NIPIGON 


The readers of the Bulletin may be 
interested in a very sensitive radio re- 
ceiver which has just been installed 
in the Recreation Room of the Con- 
struction Camp at Nipigon. To this 
set is attached a loud speaker which 
enables persons anywhere in this room 
to hear the broadcasts of the more 
powerful transmitting stations in the 
United States. 


The receiver was first operated on the 
evening of Nov. 10, and received an 
Armistice Day Address by Ex-Presi- 
dent Woodrow Wilson, broadcast 
from the radio station of the American 


Radio Receiving Set, Nipigon Camp 


Telephone and Telegraph Company in 
the city of New York. 

On the following evening a com- 
plete church service, including the ser- 
monwasbroughtinfrom Pittsburg, 
giso. the. latter §” part... Ofs ja 
from Regina, Sask. 

In addition to the above, musical 
programmes and speeches are received 
every night from about thirty stations, 
including those in New York, Schen- 
ectady, Buffalo, N.Y., Pittsburgh,Pa., 
Chicago, Ill., Louisville, Ky., Kansas 
City, Fort Worth, Texas, Omaha, 
Neb. and Los Angeles, California. 

The camp is now kept well informed 
on current events. Eastern Standard 
time signals are received at ten o’clock 
each evening and the musical pro- 
grammes add much enjoyment to camp 


life. 


service 


THNUNNICeesNMNIESye HMC 


BRANDED 


An electric specialty company has 
suit filed 
against it. The plaintiffs petition 
contains these words: 

“Plaintiff alleges that this defend- 
that 
range would not become heated on 
the upper surface. That plaintiff, 
relying wholly upon this defendant’s 


had a peculiar damage 


ant represented to her his 


representation, placed her bath tub 
That 
upon emerging from the tub, plain- 
tiff’s foot accidentally 
contact with the soap upon the floor 


in the kitchen near the range. 


came into 
and she was thus compelled to sit 
upon the range. That, although she 
arose therefrom in all diligence, she 


discovered she had been branded 


H-477.? 


—Exchange. 
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Measurement Of Radio Aerial Capacity 
By F. K. D’ALTON 


Assistant Laboratory Engineer, H.E.P.C. of Ontario 


N the designing and adjusting 
of radio transmitters, it is es- 
Z that : 
capacity of the aerial, as well as the 


sential the electrostatic 
resistance and induction, be defin- 
itely known. These may be esti- 
mated fairly closely but if direct 
measurements can be made, this is 
highly desirable. 

Devices used for measurement of 
aerial capacity usually require that 
the aerial retain a small charge for 
a very short time, allowing the same 
to leak off gradually through a cur- 
rent indicating device, but where the 
aerial is placed in the proximity of 
power lines, it is at all times so 
highly charged by the electrostatic 
field that this method can not be 
employed. 

The guided wave aerials installed 
on the Niagara System of the Com- 
mission are charged to a potential 
of several thousand volts when 
The. addition of a 


further small charge, such as the 


ungrounded. 


ordinary measuring device would 


add, would be negligible and the in- 
dicator would function on the heavy 
charges induced on the aerial from 
the power lines. 

The instrument that is used for 
measurement of the capacities of 
these guided wave aerials is prac- 
tically a small continuous wa've 
radio transmitter, which may be 
attached to the aerial (and ground) 
or other electrostatic capacity and 
from the measurement of the wave 
length of the radio frequency cur- 
rents generated, the value of the 
unknown aerial capacity 
puted. 

This «meter includes a "capacity 
standard of .001 microfarad and 
gives a wave length of 1570 meters 
(normal for the guided wave sets) 
when the capacity being measured 
is .0028 microfarad. The guided 
wave aerials each have capacity of 
approximately this amount, so that 
in measuring the aerial we do so at 
a wave length close to normal and 
thus obtain the effective capacity 


is <CcOm- 
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of the aerial under operating con- 
ditions. 

The meter consists of a thermi- 
onic valve with suitable oscillating 
circuit, having the inductance coils 
in such position that the 
lengths may be easily 


wave 
measured 
with the wave meter a short dis- 
tance away. .A supply of filament 
current and also of plate voltage 
(200-1000 volts) are both necessary 
but these are available at all trans- 
former stations where guided wave 
sets are installed. 

The induced charges on the aerial 
are led to ground through a drain 
coil of high impedance at radio fre- 
quencies. There are no adjustments 
to the device other than the con- 
trol of filament current and only 
one reading on the wave meter is 
necessary in the measurement of a 
capacity. 

Fig. 1 shows the capacity measur- 
ing instrument in the centre with 
the .001 microfarad capacity stand- 
ard at the left hand side and the 
wave meter a short distance away 


to the right. The arrangement of 
coils is such that a maximum flux 
exists at the right hand side of the 
measuring instrument and a full 
scale reading on the galvanometer 
is obtained with the wave meter 
about eight inches distant. 

The aerial and ground leads are 
attached to the binding posts just 
behind the valve on the top panel 
and the sources of plate voltage and 
of filament current are connected to 
the binding posts appearing on the 
front of the instrument. <A high 
frequency ammeter mounted on the 
top panel of the instrument indi- 
cates the value of aerial (charging) 
CULTENCT. 

whe characteristic curve of this 
instrument, Bic. 2, indicates that 
the greatest accuracy can be ob- 
tained when the unknown capacity 
has a value between .0005 and .005 
microfarad. (ie we accuracy. | OF 
measurement depends chiefly on the 
accuracy of the readings of the wave 


With 


capacities, 


small 
the 


meter. very (un- 


known) charging 


Fig. 1. Capacity Measuring Instrument (left) and Wave Meter (right) 
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Unknown Capacity in Microfarads 


005 


Capacity ~ Wavelength Characteristic 
Capacity Measuring Instrument 


With Standard Capacity of 
001 MF: 


~<a 


[eee ea ie Pt. OS ey oa 


° 
1000 100 {200 1300 1400 1500 1600 1700 


1800 {900 2000 = 2100 


Meters 


Wavelength os Measured on Wavemeter 


Fig. 2. Characteristic Curve of Wave Meter 


current is small and may be so low 
in value that accurate readings on 
the wave meter are not obtainable. 


also be measured by the use of this 
instrument, together with a non- 
inductive resistance standard. 
Effective antenna resistance may 


— es oe — oe i ft 


Electric Light and Plant Growth 


HE December, 1923 Bul- green houses which permitted the 


letin described an experi- 
ment that had been made 
by the Laboratories on the 
effect of artificial light on plant 
growth. Similar experiments have 


The 


results as shown in the following 


been carried out elsewhere. 


report from The Globe are of more 
than passing interest since the ex- 


periments were carried out in 


control of both temperature and 
moisture. 

That electric light accelerates the 
growth of plants was proved in a 
six-weeks’ test recently completed 
by the Westinghouse Company. Dur- 
ing the tests, which were conducted 
in co-operation with Peter Hender- 
son & Co., seedsmen, at the Hender- 
son proving grounds at Baldwin, 
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L.I., many of the specimens ex- 
posed to electric light grew to ap- 
proximately twice the size of similar 
plants receiving daylight only, and 
were considered by experts to be 
from 14 to 27 days in advance of 
norma! results 
were also obtained in preliminary 
tests conducted at Columbia Uni- 
versity under the direction of Prof. 
Hugh Findlay. Two 110-volt farm 
lighting plants were used to supply 
the power for the Baldwin experi- 
INCMTS: 


growth. Similar 


Onmyoeptember 1, 42) varieties: of 
vegetables and 12 of flowers were 
sown in flats. The soil used was 
ordinary light, sandy soil such as is 
generally used for starting seedlings. 
Two sets of flats were sown, one set 
for growing under artificial light 
and the other for growing with day- 
light only. 

Both sets were grown under iden- 
tical conditions of heat and mois- 
When 
the welectric lights, were turned ‘on 
an oilcloth curtain divided one group 
the The hght was 
switched on every night at 8 o’clock 


ture On opposite. benches: 


from other. 


pak 


HENER L 


i) ma 


Bs 


andoshptwvoir automatically at. 1 
o’clock. 


“Almost from the outset,” reports 
J. A. Fiesler of Peter Henderson & 
Co., “there was a marked difference 
noted) in! the -cermination. of the 
seedlings under the electric light. 
Germination was hastened in some 
eases ac wile ties beans, celery; ‘let- 
tuce and endive among the veget- 
apies jerand “calendula, 
breath), 
(snap dragon), mignonette and 
wallflower among the flowers, to the 
extent’ of four to twelve days, de- 
pending on variety. 


gysophila 


(baby’s antirrhenium 


The advantage 
gained with the advanced germin- 
ation was maintained in every case 
through to the end of the experi- 
Meni) Imesome Casesathere was) no 
perceptible gain in growth, particu- 
larly in the root crops, including 
beets, carrots and radishes.” 


The plants so treated were not 
spindly, but presented a _ stockier 
richer appearance than the others. 
Uhosemvarieties with a large, leat 
surface seemed to derive the great- 


est benefit. 
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Principles of Illumination 
By G. R. ANDERSON 


Professor of Engineering Physics, University of Toronto 


Synopsis of talk before The Toronto Chapter of the Illuminating Engineering 
Society, December 10, 1923 


T may be truly said that the 
utilization any people make of 
the methods of illumination at 
their disposal is a measure of 

their state of civilization. That this 

is true will be apparent from the 
fact that the major portion of our 
knowledge of the world and what 
it offers to us is acquired through 
the sense of vision. The ancient 
civilizations of Egypt, Babylonia, 


Persia, as well as the later civili- 
zations of Greece and Rome, all of 
which we are accustomed to denom- 
inate as pagan, realized the extreme 
importance of light and made the 
sources thereof objects of adora- 
The names of our first two 
days of the week are a constant 
reminder of the dedication of these 
days to the special worship of our 
sources of natural light. 


In all the various forms of 
religion of the mediaeval and modern 


tion. 


world, light plays an important part 
in the ritual. And although it would 
be wrong to say that light is now an 
object of worship, yet it symbol- 
izes that which we do worship. 


If then light is of such paramount 
importance it follows that every 
one who aspires to be a good citizen 
should possess at least a knowledge 


of the fundamentals. It is only the 


criminal who loves darkness rather 
than light because his deeds are 
evil. 

From the scientific side also light 
is of supreme importance. Light is 
the great enemy of dirt and disease 
and now-a-days is perhaps the 
cheapest commodity that we have. 

What then are the fundamentals 
of the subject? 


1. Light in sufficient quantity. 
Light of the best quality 
available. 

3. Light properly distributed. 

4. The sources adequately main- 
tained. 

5. Care of the eyes. 


It is obviously not necessary or 
even desirable that the general pub- 
lic be made acquainted with the 
details of photometers, polar curves, 
coefhcients of utilization and such 
like technical data. These are the 
province of the Engineer in general 
and the Iluminating Engineer in 
particular, but a grasp of the under- 
lying principles is within the reach 
of every one with a sound secondary 
education and such should form a 
part of the curriculum. 

To be specific, the artizan, the 
man or woman engaged in industry 
should have sufficient knowledge to 
protest when an atrocious scheme 
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of lighting is forced on him by an 
employer through ignorance or 
false economy. So often it is the 
case that a worker is compelled to 
sit or stand at a machine for several 
hours daily with an unshaded clear 
lamp directly before him. The em- 
ployer or manager has perhaps pro- 
vided sufficient light but his plan of 
distribution is all wrong. The clerk 
or stenographer who spends all his 
or her working time at a desk, per- 
haps highly polished, partly covered 
with white paper, perhaps of the 
glossy variety, is very frequently 
the victim of bad lighting both 
natural and artificial. The desk is 
quite likely to be so placed that the 
person sitting at it faces a brightly 
lighted window and when the day- 
light fails a desk lamp is utilized so 
placed that specular reflection takes 
place directly into the eyes of the 
worker. Is it any wonder that 
these people suffer from eye troubles 
and have headaches daily? 

The merchant, whether he keeps a 
corner grocery in a rural town or is 
proprietor of a mammoth depart- 
mental store in a metropolitan city, 
should know that light is his best 
form of advertisement. It enables 
him to display his goods to the best 
advantage, it attracts passers-by to 
look in and everyone who stops to 
look at a window display or an in- 
terior is a prospective customer. It 
promotes cleanliness and_ order 
which are potent attractions to a 
purchaser; no one wishes to shop 
in a dingy, dirty, badly lighted store. 
It enables the clerks to work to 
advantage and in comfort. Obvious- 


ly then the merchant should have a 
knowledge of the fundamentals of 
good lighting. 

The manufacturer if from the 
standpoint of self-interest only will 
see to it that adequate lighting is 
provided throughout the works. 
Five minutes’ time wasted by every 
employee in a factory through 
faulty lighting will pay the cost of 
a proper system of illumination. Not 
only will the output be increased 
but the wastage due to imperfect 
workmanship will certainly be 
greatly reduced and the workmen 
will be more contented, a matter of 
no small moment in these days of 
labor troubles. 

The professional man should have 
some knowledge of the subject, 
whatever his. profession may be. 
The doctor whose province it is to 
Comanche. seito sedi or. the com- 
munity, if he has a fair knowledge of 
the basic principles, will be in a 
position to condemn bad lighting 
wherever he finds it. His own office 
will be properly lighted so that he 
may do his work with certainty and 
the hospital will be lighted so as to 
secure comfort for the patients and 
convenience to those who wait on 
them. The dentist whose work is 
closely allied to that of the doctor 
also requires the best of lighting in 
his office and laboratory. In the 
office much depends on the color of 
the teeth and gums and it is impos- 
sible to examine these carefully 
under poor lighting conditions. In 
the laboratory the matching of arti- 
ficial teeth requires either good day- 
light or its equivalent. The clergy- 
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man concerned mainly with giving 
spiritual light should at least know a 
little of 
natural lighting. Teachers of what- 


the basic principles of 
ever grade should certainly have a 
good knowledge of illumination in 
order that they may be able to pro- 
tect the eyesight of children under 
their care. Undoubtedly it is a fact 
that the cause of so much defective 


eyesight rests on conditions en- 
countered during school days. The 


teacher can do much towards in- 
structing the pupil in the best way 
of utilizing the light by which he 
studies and in avoiding improper 
placing of lights. He or she can 
also see to it that as far as circum- 
stances permit light is properly con- 
trolled in the school room. 
Architects as a class are generally 
concerned mainly with the design 
and construction of buildings and are 
too often prone to neglect three 
things that tend to the comfort and 


satisfaction who 


of those occupy 
These are the ventilation. 


acoustics the 


first two we are not here concerned 


them. 
and lighting; with 
but a word or two may be said of 
the lighting. Quite too often the 
architect constructs a building which 
should be a source of satisfaction 
to all concerned and then leaves the 
lighting to a dealer in equipment to 
look after, which dealer may or may 
not have any knowledge of what 
will suit the conditions. Either the 
architect should know the subject 
thoroughly himself or he should be 
prepared to employ some one who 
does. beautiful 
public buildings are largely spoiled 


Many otherwise 


by bad lighting. Why architects 
are so indifferent to the possibilities 
of the effects incident to good or 
bad lighting must be because the 
matter has not been brought to 
their attention with sufficient force. 

The last class that I will mention 
is the lady of the house” Surety ait 
is worth while to obtain lighting 
in our homes that will be as good as 
the purse of the owner will permit. 
On the contrary it very often hap- 
pens that and elaborate 


affairs are installed which are not 


costly 


only, needlessly expensive but are 
entirely out of harmony with the 
surroundings. Lighting in homes 
should be partly decorative but it 
should be simple rather than ornate 
and should be efficient. Further the 
bearing of the wall decoration on 
the appearance of the lighted room 
should ever be borne in mind. 

Other illustrations will occur to 
the minds of all of you but I have 
said perhaps enough to show the 
great importance of a knowledge of 
the subject to all classes of the com- 
munity. How much or how little 
each individual knows will depend 
on his or her opportunity, but to us 
as members of the I.E.S. 1s entrusted 
the task of carrying the light of 
knowledge to those who are in dark- 
ness, let us put the opportunity be- 
fore them and hope for the best. 
Let each member of this society be 
an apostle of good lighting and let 
us remember that like the apostles 
of old we will encounter difficulties 
and discouragements but that suc- 
cess will ultimately come if we per- 
severe. 
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ypro News IEMs 


Central Ontario System . 


The Local Commission reports a 
total of 74 contracts signed in the 
Village of Warkworth. An _ ex- 
tension is being made to the distri- 
bution system to take in a suburban 
area north of the Village. 

3 eye 

Satisfactory progress is being 
made on the new municipal sub- 
station in Peterboro. The Utilities 
Commission are completing the re- 
arrangement of the distribution 
system for service from the new 


substation. 


Eugenia System 


The Commission has completed 
arrangements with the Hanover 
Cement & Stone Limited for obtain- 
ing 500 h.p. from the two hydraulic 
plants of that company to supple- 


ment the power supply of the 
Eugenia System. For approximate- 
ly nine months of the year this 


company is a customer of the local 
Commission of Hanover to the 
extent of about 600 h.p. the balance 
of its power requirements being 
obtained from two hydraulic gen- 
erating plants. As the company 
does not operate during the winter 
months and as a low water period 
occurs on the Beaver River water 
shed during that 
year, this arrangement enables the 


portion of the 


Commission to conserve the storage 


at Eugenia to a better advantage. 
nae = 


Niagara System 

The Kitchener Light Commission- 
ers opened their new office building 
on December 19th last, and are to be 
complimented on the good judg- 
ment they have shown in connection 
with the location of the building, 
and the manner in which it has been 
equipped. 

mar age 

The Town of Sandwich passed a 
Money by-law at the municipal 
elections on January 7th to provide 
sufficient money to take over the 
ownership of the local distribution 
system, which, up to the present 
time, has been financed partly by 
Windsor MHydro-Electric System, 
and partly by the Hydro-Electric 
Power Commission of Ontario. The 
Sandwich system has been operated 
by the Windsor Hydro-Electric Sys- 
tem for the past eight years. 

The Towns of Leamington, Kings- 
ville and Essex voted on Hydro 
Enabling and Money by-laws at the 
municipal elections of January /th 
to provide for taking over the 
ownership of the local distribution 
systems, and entering into standard 
agreements for power supply with 
These by-laws 

These 


the Commission. 
carried by about ten to one. 
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systems have been operated by the 
Commission as a separate system 
since they were purchased by the 
Commission from the Essex County 
Light & Power Company in 1918. It 
is expected that Amherstburg and 
Harrow will submit similar by-laws 
within the next few weeks. 
ae ek 

dinepastxth havi er 
Queenston was put into operation 
on January 6th. Units seven and 
eight have been on order for some 
time and will be installed and in 
operation before the next winter’s 
peak. Unit number six was installed 
in approximately one year from the 


date of authorization of purchase. 
ee 


generating 


A temporary 110,000 kv. connec- 
tion has been affected across Bur- 
lington Beach, greatly increasing 
the flexibility and efficiency of 
operation of the high tension sys- 


tem. 
Ko Keak 


Rideau System 


The Kemptville Milling Company 
has removed all its poles and wires 
from streets of Kemptville, and the 
village is now in the undisputed 
possession of its streets for the first 
time in 30 years. 

ae 

The Smith’s Falls’ Commission is 
considering the renewal and opera- 
tion of the old power plant at Slys 
Rapids. 


* * xX 


Severn System 


Service was given to the Interna- 


tional Fibre Board Company by the 
Local Commission at Midland on 
Sunday, January 13th, through a 
separate substation. 

The initial load of this concern 
will approximate 600 h.p and will be 
increased to 1200 h.p. in two or 
three months’ time. The company 
is also making provision to install an 
additional grinder which will in- 
crease their total demand to about 
2,000 h.p. Saw mill refuse which 
heretofore has been disposed of by 
burning will be utilized to obtain 
ground wood pulp which forms the 
basis of the company’s product. 
The magnitude and importance of 
Midland’s industrial progress is 
manifest by the fact that this sub- 
station constitutes the fifth of its 
kind in that municipality. 

oes ee 


St. Lawrence System 


A Company, formerly located in 
Ottawa, has purchased property in 
the Town of Alexandria, and is in- 
stalling machinery to manufacture 


tinware. Its demand, including an 
electric welding outfit, will be 
about 30 h.p. 

CEE a 


Estimates have been submitted to 
the Council of the Township of 
Cornwall, on the cost of service to 
rural residents of the Township. 

oe ae 

The Council of the Township of 
Williamsburg, has entered into an 
agreement with the Commission, to 
supply electric power to rural resi- 
dents of the Township. 
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List of Electrical Material, Devices and F ittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in December 1923. 


Appliances 


RENFREW ELectric Propucts Lim- 
ITED, Renfrew, Ont. 
Curling Tong Heater. 
LORS Cae 
Finptay Bros. Co. Limrrep, Car- 
leton Place, Ont. 
Cabinet Type Electric Cooking 
Range “Findlay”. 
* ok Ok 
Fess Or~ Burners oF CANADA 
Lrmirtep, 47 King St.. West, Toronto. 
Motor-Operated Oil Burning Fur- 
nace. 
* ok Ok 
Tue Otto Hicer Co. Limrrep, 680 
King St., West, Toronto. 
Electrically-Operated Pianos. 
* Ok Ok 
CANADIAN GENERAL ELeEcrric Co., 
Limitep, Hotpoint Works Division, 
Stratiord, Ont: . 
Immersion Type Water Heaters, 
Cat. Nos. W. 40, W. 41 and W. 42. 
Kok Ok. 
Hoipen-Morcan Limiren, 579-585 
Richmond St. W., Toronto. 
Motor-Operated Oil Furnace. 
* Ok Ox 
*WESTINGHOUSE ELEcTRIC & Mec. 
Co. (Mfr.,) East Pittsburg, Pa. 
CANADIAN WESTINGHOUSE Com- 
PANY, Limited (Submittor), Ham- 
ilton, Ont. 
Rectifiers, Types AA-automatic, 
AN-non-automatic, AT, AL, “Rec- 
tigon” and No. 282395. 


“CHRISTIAN Execrric Merc. (Hoy. 
THE, 2503 Isabella Ave., Detroit, 
Mich. 

Water Heaters. 

* ok xk 

CANADIAN GENERAL ELeEctric Com- 
PANY, LimiTep, Hotpoint Works 
Division, Stratford, Ont. 

Hom Eiates. tlotpoint. Cat. Nos. 
20 to 10 Z6ninck: 

kk 

Tue LAUNDRYETTE MANUFACTUR- 
ING Co., 1190 East 152nd St., Cleve- 
land, Ohio. 

Washing Machine. 

* Ok Ok 

RENFREW ELectric Propucts Lim - 
ITED, Renfrew, Ont. 

Portable reflector type Air Heater, 
Cat Now: 

eo oe bk 

JAmMes H. Ropen, 217 Grenadier 
Rd., Toronto. 

Electric Gas Lighter. 

* Ok Ok 

*WATERS-GENTER Co., 20 N. 2nd 
St., Minneapolis, Minn. 

Automatic Toasters. 

x ok Ok 

*DICTAPHONE CORPORATION, THE, 
(Mfr.), Bridgeport, Conn. 

DICTAPHONE SALES CORPORATION, 
Limitep, (Submittor), 33 Melinda 
Sta. Loronto. 

Dictating Machine. 

Shaving Machine for Dictating 


Machine Cylinders. 
Me eee 
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*GILBERT Co., THE A. C., (Mfr.), 
Blatchley Ave., New Haven, Conn. 

A. C. GritBert-MEnziEs Co., Lim- 
ITED (Submittor), 439 King St. W., 
Toronto. 

Air Heater, Cat. No. B-90. 

Har sDryer PolareGun, type G:. 

* Ok Ox 


SMITH STONE LIMITED, 
Georgetown, Ont. 
Doe Orcelaiie pit Kobe: 


Kk OK 


AND 


*GORDON Exectric Mrc. Co., THE, 
Waterville, Conn. 

Plug Fuse Cut-out Bases, “Gor- 
Ghee Cate NUStel Yoo el jo 2165: 
2199, 2569, 2587, 2965, 8042, 19350, 
21990, 25870. 

* kK Ok 

THE CANADIAN GENERAL ELECTRIC 
Company, Ltp., 224 Wallace Ave., 
Toronto. 

Medium. Base sRkeceptacles™ Cat. 
INOS Gar o2 4A Ws. Ba e205A) 

Medium Base Sockets, Cat. Nos. 
C.G.E. 144, C.G.E. 244. 

* ok Ox 

SQUARE D 
Detroit Mich. 

SQuarRE D Company, (Submittor), 
Walkerville, Ont. 


COMPANY, 


(Mfér.), 


Cutout Bases-Riue Huse, Cat 
Nos, 2021, 1025: 

*BRYANT. PLReTene. Go.) Tar. 
Bridgeport, Conn. 

Medium Base Sockets, Cat. Nos. 
4202, 4207, 4212, 4477-79  incl., 


4499, 4514, 4043-44, 4203, 4208, 4213, 
7402, 7404, 7406, 7408, 7410, 9392, 
43390, 50768, 99392, 46750-52. incl., 
50766, 66237, 4004, 4205, 4210, 4215, 
43311-12, 42686, 43310, 43313-14, 


60666, 4041, 4056, 4106-07, 4137-44 
incl. 

Porcelain Shell, Cat. Nos. PA-PG 
incl., PP, PT, RW, 73, 76, 71, 4235, 
9448, 9496, 399, 9366, 50997, 4034. 

Receptacles for Attachment Plugs 
and Plugs. Cat. Nos. Receptacle 130, 
Cap KR, Caps KA‘to K Dime Gs, 
KJ, KK, KM, KN, MA to MD inel., 
MG, MJ, MK, MM, MN, 128, 138, 
Cat. No. 584 receptacles, Cat. Nos. 
586, 588 plugs; 583,583, ene, 
1708, covers 547-48; 308-09, 393-94, 
411, 411-Sp, 507/°508, S072 Spaekote= 
09 combination switch and recept- 
acle 509, with plugs 375, 1510; 430, 
630, with plates 431, 489 and plugs 
432, 490, 494, 539, 594-95, 475 with 
plugs 476, 497-98, Receptacle 2520, 
mechanism 2528, plug 2567. Spar- 
tan Cat. Nos. 29, 29-A, 79, 104-116 
incl., 120, 122-25 incly sl ZGa aie 
9020, 9022, JS-721, 733 oGaaaw it 
plugs 397, 486, 1110; 356) 5621-2; 
plugs 623, 652-3, 341-42 with plug 
343 and sub-base 344, 446-48 incl., 
BZ, mounting rings, Nos. 304-05, 
G5: 

Fuseless Attachment Plugs, Cat. 
Nos. 499, 500, 1948, 3284, 3286, 
3530, -AV-12, AV-34, AV-35, AV- 
22, 099, 700, ISA> to. Kiger 
KJ, KM, KN, MA to ME incl., MG, 
MJ, MM, MN, W,P-21, 103, KT-130, 
345. 


* KK 


Switches 
*SUNDH Exectric Co., 5 Avenue C, 
Newark, N.J. 
Automatic Switches—Float Type, 
Types A ab. ta Doers 
Automatic Switches — Pressure 
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Operated Type, No. 4900. 


ee ee 
*JOHNSON SERVICE Co., (Mfr.), 
Michigan & Jefferson Sts., Mil- 
waukee, Wis. 
JOHNSON TEMPERATURE ReEGU- 


LATING Co. OF CANADA,  LrmiTep, 
(Submittor), 145 Wellington St., 
W., Toronto. 


Automatic Switches — Pressure 
Operated Type. 
a 


METROPOLITAN ENGINEERING Co. 
oF CANADA Limitep, 20 Hayter St., 
Toronto. 

Enclosed Switches, Cat. Nos. 312, 
313, 421-428 incl., 884-891 incl., 441- 
448 incl., 521-525 incl., 531-536 incl., 
431-438 incl. 

* ok Ox 

*BRYANT ~ .EEECTRIC Co, 
Bridgeport, Conn. 

Combination Snap Switches and 
Fuses. 


THE, 


*CUTLER-HAMMER Mr. Co., THE, 
Milwaukee, Wis. 
“C.H.” Motor Starting Rheostat 
and Speed Controller. 
Motor-Starters and Speed Con- 
trollers. 
Battery Charging and Field Rheo- 
stats. 
Resistance Units. 
Theatre Dimmers. 
* Ok Ox 
“beicon usm: Mre. Co., 10th St. 
and Cold Spring Ave., Milwaukee, 
Wis. | 
Dies Husesa, Red. Seal”. 
* Ok Ok 


Miscellaneous 


THE METROPOLITAN ENGINEERING 
Co. oF Canapa Limitep, 20 Hayter 
Sis, Lorento,.Ont: 

Cabinets and Cutout 
Sheet Metal. 


Boxes— 


ot re a 
devices are under the 


Laboratories re-ex- 


*T hese 
Underwriters’ 
amination or label service. 


vee 2) com: LF 1am 


Surface ‘Switches “Bryant” or 
“Perkins”. 
he eek 
ELECTROCUTION 


OF GARDEN PESTS 


A very direct method of using 


electricity to get rid of cut-worms 
and other ground pests which are a 
nuisance to florists and gardeners 
in general has come to the atten- 
tion of the writer. 

The method is to saturate the soil 
fairly thoroughly with water and 
then apply a suitable value of volt- 
age between adjacent points so that 
the current flow persuades the un- 
desirables to turn up their toes in 


one last ecstatic thrill. 

For lack of suitable material we 
have not been able to duplicate the 
results said to have been obtained 
but from experience obtained in 
investigating causes du mort of the 
much 


we have not 


method could be 


genus homo 
doubts. that the 
made effective in 


ported. 


the manner re- 
—Contributed. 


Editor Note—Mr. A. S. L. Barnes 
raises the question of cut-worms 
having toes, and also whether they 


would really turn them up. 


When Buying Electric Lamps 


Satisfaction 
Efficiency 
Long Life 
Economy 


These qualities are all built into the Hydro 
Lamp, so they are bound to be given out. 


Hydro Lamps are Factory inspected and 
tested by Hydro Engineers and experts. 
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HIS number of the Bulletin is 
given over to reporting the 
Convention of the Associa- 
tion of Municipal Electrical 
Utilities, which was held in Toronto 
on January 24th. and 25th. That the 
Convention was a success in every 


7 


way 1s shown by the large increase in 
attendance over other conventions held 
at this time of the year and also by the 
discussions on the papers presented. 
A special feature of the Convention 
was that of holding two meetings at 


the one time. 
the Hydro Shop managers and appli- 
ance salesmen held meetings concur- 


During the second day 


rently with the technical section, when 
matters of especial interest to them 
were discussed. The attendance at the 
meetings of each section was very good 
and demonstrated the fact that the 
Association has become large enough 
to arrange its program to fill the needs 
of its members keeping in mind their 
especial capacities with the utilities, and 
yet have no idle moments. 


J. E. B. Phelps, Sarnia, President 
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Opening Address 


By J. E. B. Phelps, Sarnia, Vice-President 


HE next order of business is 
ie 


fortunately we have no pre- 


the President’s address. 


sident; we only have a vice- 
president, and it is my pleasure as 
welcome the dele- 
The Man- 


Vice-President to 
gates to this Convention. 


agers and Commissioners, Superin- 
tendents, Commercial Members and 


the Engineers who are members of this 
Association are the men who are in 
touch with the operations of the Hydro 


throughout the province. You are the 


men who have to deal with the 


Publics Voluleeeken tice wueiieWwilo 


the 
using 


have to bring before public 


ways and means of electric 
current that 1s generated by and oper- 
ated by the Commission. You have 
made a gigantic success of it, so much 
so that every meeting we have attended 
for the last couple of years Sir Adam 
3eck, Chairman of the Hydro Power 
Commission of Ontario, has repeated- 
ly told. us that by the end of 1926 
there will be no more power to sell, 
consequently you fellows will be out of 
a job and you better get busy and look 
for one right now. In fact we do not 
know what we are going to do. He 
proposes to build steam plants through- 
out Canada so possibly some of the 


electrical engineers will have to get 
busy and study steam, so if you do get 
out of a job as electrical engineers there 
is going to be a job for you as steam 
engineers. 


We are going to have some very 
important discussions, your executive 
and especially your Convention and 
Papers Committee have given these 
matters very serious consideration and 
I believe they have got some papers 
here that should be discussed very 
fully at the history 
of science, papers that include some 


this time in 


valuable information and we 
that 
consideration and as much discussion 
We trust that the dele- 


gates coming from the various munici- 


VELy 


hope they will receive due 


as possible. 


palities will gather information here, 
rubbing shoulders with their fellow 
workers throughout the province, that 
they will gather information that will 
enable them to go home to their muni- 
cipalities with a larger view-point and 
better able to serve the people at home, 
for after all is said and done the great 
service this body is giving to the people 
of this province is the important thing, 
being the service we are rendering to 
the different municipalities. 


LEO ROULLE TIN a 
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Recent Progress and Future Development 
in Electric Welding 


By R. E. Smythies, Vice-President, Lincoln Electric Co. of Canada, 
Limited, Toronto. 


N this paper I propose to deal with 
the practical commercial side of 
welding, rather than with the 
scientific side, for several reasons, 
one of which is that I prefer to leave 
the latter to those who are better qual- 
ified to deal with it. During the past 
three years or so, many articles and 
papers on electric welding have ap- 
peared in the technical press and the 
discussions of engineering societies. 
This is evidence of the very great in- 
terest that is being taken in the subject 
on all hands. The articles and papers 
which I have read, however, seem to be 
mainly devoted to the electrical and 
metallus gical phenomena involved. 


I am going to try and give you some 
idea of the progress which has actually 
been made to date in the practical 
application of electric welding to in- 
dustry in general, and the very great 
importance of this new science to the 
future development of Canadian in- 
dustries in particular. By “Electric 
Welding” I mean to include both Arc 
Welding and Resistance Welding, the 
latter being more commonly known as 
Spot-Welding and Butt-Welding. 


The subject of the practical applica- 
tion of electric welding to our indus- 
tries should be of peculiar interest to 
this Association. Ontario is the lead- 
ing industrial Province of Canada and, 
I believe, we sometimes claim to lead 
the world in electrical development. It 


might, therefore, seem reasonable to 
expect that we should lead in electric 
welding, but it is a fact that we do not 
do anything of the sort. We show a 
rather distressing tendency to lag be- 
hind in this matter as in some others 
which have to do with the introduction 
of innovations in engineering practice. 
This seems to be due to the innate 
conservatism of many of our leading 
engineers, manufacturers and_ public 
officials. 

Speaking broadly, the people of the 
United States are a long way ahead of 
us’ in electric welding and in some 
ways the people of Great Britain are 
ahead of us too, in spite of the fact 
that electric power is cheaper and more 
plentiful in Canada and we are in the 
habit of regarding ourselves as more 
enterprising than our 
at any rate. 


3ritish cousins 


There is a very great need for the 
whole subject to be taken up by some 
responsible engineering organization 
or body representative of both engin- 
eering organizations and government 
authorities, with a view to undertaking 
research and experimental work and 
the establishment of recognized stand- 
ards. 

Some engineers and others who 
want to make greater use of the pro- 
cess are discouraged and prevented 
from doing so by the resistance en- 
countered from those in authority to 
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whom any sort of change from long 
established standards is unwelcome. 


When, occasionally, this resistance 1s 
overcome we are liable to get some 
astonishing results. An illustration of 
this was found recently in Portland, 
Maine, in connection with the erection 
of a twelve storey steel building. After 
much hard work with architects, en- 
gineers and building authorities the 
contractors finally obtained permission 
to have the channel irons which carry 
the floor load, welded to the supporting 
beams instead of using a rivetted joint. 
There is very little stress on such a 
joint, the rivet or the weld being merely 
to keep the beams in place, so that it is 
difficult to see why there should be any 
objection to the use of welding for the 
purpose in any case. 

However, the use of electric welding 
for this one limited application alone, 
saved $4,000.00 on the cost of the 
building, and, I understand, that the 
architects and engineers were very well 
pleased with the results. 

It is easily possible to make a welded 
joint having 150% efficiency, that is to 
say a joint which is 50% stronger than 


the steel plates or members which are 
to be joined. There is, therefore, no 
real reason why welding 
should not be used for the more im- 
portant joints in steel structures of all 
kinds. Enormous savings can be ef- 
fected over the cost of rivetting, apart 
from the fact that there is an appre- 
ciable saving in the weight of steel re- 
quired for a given job, where weld- 


electric 


joints are used. 


It is safe, to say, ini fact athe 
welded joint will eventually replace the 
rivet in the same way that the automo- 
bile has replaced the horse for trans- 
portation. 

There is also -an openiie =s0netre 
welder in the re-inforced concrete 
field. An interesting illustration of 
this recently occurred in connection 
with the building of the new bridge 
across the ravine to the north-west ot 
Government House, Rosedale. It is to 


be known as “Governor’s Bridge,” ard 
it is believed to be the first bridge in 
Canada, and probably on this Con- 
tinent, in which welded steel merzbers 
carry the entire structure and the full 
load of modern wheeled traffic. 


The 


“Governor's Bridge,” Rosedale, Toronto. 


Believed to be the first bridge in Canada 


in the construction of which Electric Welding plays an tmportant part. 
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length of this bridge, with approaches, 
is about 700 feet. The span of the 
main arch is 200 feet. 


In this case welding does not play a 
minor part by any means, but by avail- 
ing themselves of its advantages to the 
full, the engineers have found it pos- 
sible to design and erect a structure 
which is remarkable for its pleasing 
appearance and low cost. 


During the past five years electric 
welding has made some progress in 
Canada in the strictly industrial field, 
that is to say in the production of iron 
and steel goods in our factories. There 
is no doubt however, that we lag sadly 
behind our neighbors to the South at 
the present time, in spite of the ad- 
vantage we have over them in the way 
of cheap electric power. Important 
developments are taking place in the 
United States, which are bound to have 
a far-reaching effect on the iron and 
steel industries but in which it seems 
very difficult to get most of our Can- 
adian manufacturers to take even a 
passing interest, until they are abso- 
lutely forced to do so by the exigencies 
of outside competition. 


One very interesting development is 
in the substitute of electrically 
welded steel parts for iron castings. 
Steel is, broadly speaking, less than 
half the price per Ib. of cast iron, and 
owing to its superior strength we can 
generally save from 60 to 70% in 
weight by using steel. 


There is a double saving here in the 
weight and the price per unit of 
weight, against which we have to off- 
set the cost of joining two or more 
pieces of steel by means of the electric 
welding process. This process is so 


cheap and quick and altogether effi- 
cient that the net result is a lighter, 
stronger and neater job at a big saving 
in cost. 


This idea is capable of extensive 
development. It is not necessarily 
limited to simple parts and shapes as 
might be at first supposed. By the aid 
of a little ingenuity a great many art- 
icles which have hitherto been made of 
cast iron can be replaced by parts made 
out of standard structural steel shapes 
welded together. Sometimes it is ne- 
cessary to make use of stampings or 
drop forgings but these can be readily 
welded to other steel parts, in order to 
fabricate articles of more complicated 
pattern. 

The automatic arc-welder is now a 
practical commercial proposition and 
is rapidly coming into use in the U.S., 


Auiomatic Arc-W elder for production 

work on sheetsteel goods. Welding 

speeds up to 240 ft. per hour have been 
attained with this machine. 
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though there is not one in Canada yet, 
so far as I know. By the use of this 
machine welding speeds as high as 240 
ft. per hour on 12 and 14 gauge stock 
are attained. This is about 7 to 8 
times the average speed of hand weld- 
ing and reduces the cost per foot of 
seam welded accordingly. 

Before leaving the field of arc-weld- 
ing for the equally interesting one of 
resistance welding I want to make 
some reference to the value of the 
former in effecting major repairs to 
broken or worn-out machine parts and 
so saving much costly equipment from 
the scrap-heap. This brings us at 
once to the inevitable question “Can 
you weld cast iron?” The best answer 
that I can give is, “No, the blacksmith 
cannot forge cast iron and for the 
same reason it cannot, strictly speak- 
ing, be welded. While we do not claim 
to be able, literally, to weld cast iron, 
we can and do, however, play tricks 
on it.” 

I have neither the desire nor the 
space here to go into the scientific side 
of the question. In the ordinary 
course of business we are often called 
upon to try and repair large machine 
frames and other castings which have 
been broken through some accident. 
By experimenting along practical lines 
we have evolved means and methods of 
tackling the various jobs that come to 
us, and now it is very seldom indeed 
that we have to turn down any cast 
iron repair job that may come along. 


Mild steel, cast steel and bronze, 
brass and copper are easily welded by 
the arc process, and a rapidly in- 
creasing volume of salvage work on 
articles made of these metals is being 


done every year. I recently saw some 


very good bronze welding in the On- 
tario Power Co’s. plant at Niagara 
Falls. The large turbine runners are 
made of bronze and the vanes are 
sometimes damaged by ice and stones 
coming through in the winter, when the 
scteens are out. The broken vanes 
are made “as good as new” by means 
of arc welding with a special bronze 
electrode, and this application alone 
must represent a very important sav- 
ing in the cost of maintaining the 
plant. The runners would otherwise 
have to be replaced with new ones, and 
bronze castings of this size would cost 
several thousand dollars. 

The railroads are great users of elec- 
tric welding and are getting to be more 
sO every year. They usesiueiomeal: 
kinds of boiler repairs, building up the 
worn flanges of locomotive driving 
wheels, welding broken engine frames, 
and a multitude of other purposes. It 
is a significant fact that many engin- 
eers and others who are strongly pre- 
judiced against electric welding prac- 
tically entrust their lives to it when- 
ever they travel. by= trains on anoaG 
whether they realize it or not. 


Sometimes when returning late at 
night from lodge-meeting you may 
have seen the arc-welder at work on 
the street car tracks at busy intersec- 
tions. He will be engaged in building 
up the manganese steel cross-overs 
with a special high-manganese elect- 
rode. This is being done by many of 
the tramway companies now and is a 
real money-saver for them. I under- 
stand that there are some cross-overs 
in Toronto which were built up two 
years ago in this way and which seem 


to be standing up even better than the 
original metal. 
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You are probably familiar with 
the method of track bonding by weld- 
ing fish plates or copper bonds to the 
tram rails with current obtained from 
the trolley wire, through a resistance 
or a special dynamotor. I will not, 
therefore, say any more about this now 
but if anyone wants to ask questions 
on the subject later I will do my best 
to answer. 

Railroads are also numbered among 
the most advanced users of the resist- 
ance welding process. I prefer to call 
it resistance welding as the terms spot- 
welding and butt-welding tend to be 
misleading and confusing. Special 


Butt-Welder, 200 kw. capacity. 


spot-welders have been developed for 
making locomotive cabs, pullman car 
partitions, and other large sheet steel 
objects. A butt-welder and tube- 
roller combined is used for what is 
known as safe-ending locomotive boiler 
tubes. This means welding a new 
piece about 8 inches long on to boiler 
tubes, the ends of which have been 
destroyed by cutting out the tubes in 
the ordinary course of boiler cleaning 
and repair work. The welding opera- 
tion is simple, quick and cheap, and 
by this means many thousands of boil- 
er tubes are saved from the scrap heap 
every year. 


Capable of handling stock up to 20 sq. 
in. cross-sectional area and welding same in 30 seconds. 
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A very interesting machine is a spot- 
welder which has been designed to 
manufacture what is known as metal 
lumber. This material consists of two 
channel shaped sections of light sheet 
steel fastened together by spot-welding 
so as to form an I beam section. It 
is coming into extensive use to replace 
lumber and heavier steel sections in 
building operations in the United 
States. The machine is power driven, 
automatic in operation and turns out 
the metal lumber at the rate of 90 ft. 
per minute or well over 5,000 ft. per 
hour. 

Resistance welders are made in a 
wide range of sizes, to cover a tre- 
mendously wide field of application. A 
great many of the machines made are 
specially designed to handle a certain 
job. We cannot say that there is any 
definite limit as to kilowatt capacity 
or the size of stock handled because 
new records are constantly being set. 
Spot-welders are standardized up to a 
machine of 40 kw. capacity, with a 
throat 56 in. deep, which will weld 
sheet steel stock with a total thickness 
of 5g in. Special machines for heavier 
stock and with depth of throat up to 
120 in. are in use, however. 


I have an illustration of a butt- 
welder which has a capacity of 200 
kw., will weld stock up to 20 square 
inches in cross-sectional area and will 
make such a weld in 15 seconds. It 
is operated by hydraulic pressure, 40 
tons being used to make the weld and 
20 tons for clamping the work in the 
jaws or dies. 

One objection often raised to the 
use of the butt-welding process is the 
problem of getting rid of the “upsett” 
or bulge made at the point of fusion. 


This has been practically overcome by 
the simple expedient of using a higher 
secondary voltage, namely 7.3 volts in- 
stead of 2.5. This results in what is 
known as a “‘flash-weld’’, so called pre- 
sumably because of the resulting pyro- 
technic display. Instead of a pro- 
nounced bulge of solid metal at the 
weld we get a curious, spongy looking 
excrescence of burnt metal which is 
very easily knocked off while the weld 
is still hot. A peculiar feature of flash- 
welding is found in making a weld of 
two pieces of metal at right angles, as 
in the manufacture of wind-shield 
frames for automobiles. It is not ne- 
cessary to mitre the stock. We simply 
take four straight pieces of the proper 
length, with square ends and butt-weld 
them at right angles so as to make a 
rectangular frame. When the welding 
operation starts the two pieces are just 
touching at one corner. The super- 
fluous metal disappears in the “flash”, 
and when the weld is completed it looks 
exactly as if the stock had been mitred. 

There is a machine which is not re- 
ally a spot-welder or a butt-welder and 
for want of a better term I will call 
it a seam-welder. It makes a conti- 
nuous weld along the seam of a sheet 
metal article such as a milk can or 
coffee pot for instance, and it will 
readily be seen that there is a big field 
of application for such a machine. The 
speed of operation of machines of this 
type is about 35’ feet per minute. 


Some of these resistance-welders 
which have been developed for special 
applications and which do their work 
automatically and at such high speed, 
are truly wonderful. 


The Power Supply Co. or Public 
Utility official whose business it is to 


THE BULLETIN . 4] 


UCLA LOLOL ULCER UAC OOOO LOA COLOR COUOR LORCA LONOAUOROG ONO EOOOONONCOUA OOO LOROO LON UO ONEOTONIONONUON TOOT TOTUT ENON EST ONTOONTATTNTOLATON TNT TNTRITNTTTTNT TATA TNTHTTATTH TTT TTT TTTTTT 


furnish them with current, however, 
generally regards them with mixed 
feelings. As a “load” they are not so 
good as they might be. 


There is a great deal of difference of 
opinion as to the proper basis for 
computing rates for these machines. 
Discussion of the point might help to 
clear the air, and it would undoubtedly 
be helpful if some fair and generally 
accepted power 
charges for them could be worked out. 


method of fixing 

I have known instances of actual re- 
fusal to allow even the smallest sized 
spot-welder to be connected to the line 
at any price. The general adoption of 
an unfavorable attitude towards these 
machines would inevitably react un- 
favorably on Canadian industry. 
Wherever the resistance-welding pro- 
cess finds application it is so manifestly 
the most efficient method to use that 
our manufacturers would be severely 
handicapped if it were not available for 
them. 

The arc-welder of course is a straight 
induction motor load and therefore de- 
sirable. The more extensive use of 
arc-welding will help our industries to 
hold their own against outside competi- 
tion and will be of material importance 
from the point of view of conservation 
of. power. Considered as a machine 
tool the arc-welder performs a great 
deal of useful work for a minimum 
expenditure of power. It accomplishes 
quietly, without noise and fuss what 
can only be done otherwise by a col- 
lection of noisy, cumbersome tools such 
as shears, punches, air-compressors 
and rivetters. 

Think of building steel ships, for in- 
stance, without rivets. And yet this has 
actually been done and will sooner or 


later be done more extensively. I 
often think that we might go a long 
way towards finding the answer here 
to the economic problem with which 
our Canadian shipyards are faced to- 
day. 


I have seen cost records of experi- 
mental vessels which have been built 
entirely by electric welding in Eng- 
The most striking feature of 
these records to my mind was the high 


land. 


cost of power consumed with relation 
to labor and other items. 


Why can we not at least make the 
attempt to see 1f we cannot build steel 
ships in Ontario by electric welding 
to compete in cost with British yards ? 
Last summer there were, I believe, at 
one time nearly fifty ships being built 
in Great Britain for Canadian owners 
while not one was being built in Can- 
ada. 
were very much in favor of electric 


The cost records which I saw 


welding as against rivetting, in spite 
of the high cost of power. 

Before anything of the sort could be 
done it would be necessary to make ar- 
rangements for marine insurance to be 
placed on the vessel or vessels when 
built. Surely, however, satisfactory ar- 
rangements could be made by mutual 
co-operation between Shipbuilders, the 
Government and Lloyd’s or other ma- 
rine insurance bodies concerned. 


As I have said before, it is high time 
for something to be done to have elec- 
tric welding officially recognized and 
standardized, by those who are sup- 
posed to have the interests of the coun- 
tryate neste 

Canadian industry is going to be 
severely handicapped unless this de- 
sirable result 1s achieved before long. 

Even now it is a fact that certain 
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goods in the fabrication of which elec- 
tric welding plays an important part 
and which could be very well manufac- 
tured in Canada are being imported 
from the United States, in spite of 
the fact that some of our Government 
Officials still withhold permission for 
electric welding to be used in the man- 
ufacture of the articles in question. 


This is not intended as a criticism of 
such Officials, They are right in adopt- 
ing a very conservative attitude tow- 
ards any new process for manufactur- 
ing articles which come under their 
jurisdiction, in the absence of a re- 
cognized code of rules governing the 


use of such process and the testing of 
articles manufactured by it. 


The sooner some practical steps are 
taken towards the establishment of a 
code of rules governing electric weld- 
ing such as we have long had for ri- 
vetting, the better it will be for our 
Canadian industries at large. 


If any members of this Association 
have any suggestions to make as to 
what form the initial steps should take 
it would be interesting to hear them, 
and some general discussion of the 
point could hardly fail to prove help- 
ful. 


11196 oun 


Discussion 


Mr. E. V. Buchanan, London: J 
would like to ask if there are any spe- 
cial electrodes used ? 

Mr. Smythies: Yes, all kinds of spe- 
cial electrodes are used and a great deal 


V. S. McIntyre, Kitchener, 
Vice-President 


of the secret of successful arc welding 
is the finding of the proper electrode 
for the job. For a great deal of work 
on mild and cast steel we use an ordin- 
ary low carbon steel rod, nothing very 
special, the same sort of stock that 
rivets are made of. It is important it 
should be uniform as otherwise the 
welders are liable to spoil a lot of work 
before they notice it. For building up 
surfaces which are subject to hard 
wear we use either a medium carbon, 
about a point three carbon or point six 
carbon rod, and this should be flux 
coated as it is very hard to weld with 
bare. For building up with manganese 
rod it should also be flux coated. For 
cast iron I do not like to make a sweep- 
ing statement as there is a lot of differ- 
ence of opinion on the subject, but in 
our own welding shop we have used 
everything we could get hold of and 
have done a lot of experimenting. We 
have found the best results from using 


_ 
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W. R. Catton, Brantford, Director 


a pure armco wire with flux coating. 
We put on a heavy layer or bead with 
that and then go ahead and finish the 
job with an ordinary low carbon rod. 


Mr. V.S. McIntyre, Kitchener: We 
have to import our steel street car 
wheels from the United States and 
they costalot of money. The steel wheel 
is a better wheel to operate ona railway 
than chilled iron, giving better traction 
We find a certain 
We not only 
build up the flanges but build up the 
wheel, get an additional sixty thousand 
mules sot lite out sof it at-a scost,.of 
eighteen dollars and some cents where 
a new one would cost us $78.00. We 
money in 


and longer life. 
wear on these wheels. 


also have saved a lot of 
building up manganese switch points 
and boxes and joints on rails. With 
a ten minute headway on certain sec- 
tions of the track and five minutes on 
others, we are able to build up a joint 


and not interfere with the operation of 
the cars. 

Mr. Buchanan: Can you use alter- 
nating current as well as direct. 

Mr. Smythies: My own opinion is 
it is not a practical commercial proposi- 
tion. I think one good argument for 
that is that none of the big companies 
like the General Electric, Westing- 
house or the Lincoln Electric make an 
alternating arc welder. I know of 
places where they have been installed, 
but I do not know a single one to-day 
that is a practical success. My know- 
ledge and experience is that arc weld- 
ing with alternating current is not a 
commercial proposition. 

I would like to get some discussion 
on the question of resistance welders. 
It is a matter that concerns you men 
very closely I would say and as far as 
I know there is no established or gen- 
erally accepted method of rating them. 
I think it 1s something that should be 
taken up and settled and I don’t know 


O. H. Scott, Belleville, Director 
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where it could be done better than by 
this association. 

Mr. M. J. McHenry, Walkerville: 
Referring to Mr. Smythies’ last re- 
marks in respect to rating resistance 
welders, I would say the 200 kilowatt 
single phase welder should have a rat- 
ing of about 500 kw. connected. We 
had a number on our system for some 
time that had a capacity of about 50 
kw. on four thousand volt single 
phase lines. When a welder came on, 
we knew it at the substation and gen- 
erally over the whole system. It 
creates a very serious problem. I was 
going to ask if any work had been 
done in an attempt to get away from 
single phase in welders of a large cap- 
acity. The rating would be very much 
better if there was some method of 
balancing the load on a three phase 
system, and it would improve operat- 
ing conditions very much. 

Mr. Smythies: So far as I know 
nothing has been done in that way. I 
do not know whether it is practical to 
make a resistance welder that could be 
connected on a three phase line so as to 
balance. It seems obvious to me if it 
was possible it would be done. 

Mr. J. R. Henderson, Sarnia: In 
regard to the use of A.C. current for 
electric welding I might say there is a 
machine in Sarnia in use at the present 
time, and giving a good deal of satis- 
faction. It is operated by the Holmes 
Foundry, who cast automobile engine 
blocks. This summer I had a couple 
of jobs done by it that saved us a good 
deal of money and time. They were a 
couple of jobs of welding spiders in 
railway armatures, which were done 
quite satisfactorily. I know of several 
other jobs that they have done and the 
work is in operation. The machine is 


made by a Detroit firm. 

Mr. H. F. Shearer, Welland: The 
excess in cost of Service tomaurecis 
ance welder as intimated by Mr. 
McHenry might be applied to the in- 
vestment in a three phase motor with 
a single phase generator and balance 
wheel. 

Mr. Smythies: That sounds as if it 
would be perfectly practicable. It 
would increase the original investment 
of the man but would probably work 
out to show a pretty good investment 
on account of the saving in cost of 
power. When we get into larger sizes, 
70 to 200 kw. it would mean a tre- 
mendous capital investment. 

Mr. O. H. Scott, Belleville: I would 
like to ask members here who measure 
the load with the Lincoln Meters, how 
they compare with the name plate rat- 
ing on the machine? 

Mr. Smythies: We have a ten kilo- 
watt spot welder in our shops also a 
Lincoln Demand Meter and my obser- 
vation has been that one has no effect 
on the other. 


M. F. McHenry, W. alkerville, Director 
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Voltage Regulation on A.C. Distribution 
Systems 


By C. E. Schwenger, Distribution Engineer, Hydro-Electric 
System, Toronto. 


HE subject of voltage regula- 
tion on Distribution Systems 
is a rather large one. For the 
purpose of this discussion we 
shall consider only the alternating cur- 
rent system and limit this to systems 
where energy is distributed at less than 
7,900 volts and used for purpose of 
supplying light, heating and power 
devices at voltages to the consumer 
of 600 volts and less. Let us also con- 
sider the distribution system as one 
supplied by a Transmission syste 
such as is the case in the average mutii- 
cipality in the Hydro-Electric system 
of Ontario. 


With such a system we have the 
following elements affecting the con- 
sumer’s voltage regulation, assuming 
that the voltage at the generating end 
of the transmission system is held 
constant. 


(1) Transmission system (includ- 
ing step up and step down Trans- 
formers if any) 


(2) Substation transformer sys- 
tem between the transmission system 
and the distribution primary system 
(including step down transformers and 
substation feeder system, if any). 

(3) Distribution primary system. 
(4) Distribution Transformers. 
(5) Distribution Secondary  sys- 

tem. 


Exemplifying we may have 


(1) Transmission System— 

110,000 volt transmission and at re- 
ceiving end 110,000 volt transformers 
stepping down to 13,200 volts (let us 
say). 

(2) Substation Transformer Sys- 
tem— 

Step down transformers 13,200 to 
2,400 (let us say) and where substa- 
tions are located at a distance from the 
110,000 volt terminal substation we 
have the 13,200 volt feeders connecting 
them with the Terminal. 

(3) Distribution Primary Sys- 
tem— | 

Overhead or Underground feeders 
at distribution voltage (say 2,400) out 
of the substations and supplying dis- 
tribution transformers. 

(4) Distribution Transformers— 

Supplied by the primary system and 
located close to consumers and deliv- 
ering the voltage of supply desired by 
the consumer. 

(5) Distribution 
tem— 


secondary sys- 

These are the lines carrying supply 
voltage from distribution transformers 
to the consumer and include service 
lines. 

The distribution system consists 
therefore of items (3), (4) and (5) 
above, and it is the voltage regulation 
on this system which we shall discuss. 

It is apparent that the voltage on the 
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distribution system is not constant due 
to the drop in voltage on the transmis- 
and substation trans- 

The sum of these two 
drops is well known for any muni- 


sion system 


former system. 


cipality and varies at each municipality 
depending on various factors, such as, 
length of transmission line, size of con- 
ductors, size of load, character of load, 
substation transformer regulation and 
loading and character of substation 
feeder, system, etc. 


We are, however, not particularly 
discussing these so let us assume that 
voltage variation at the distribution 
lines in the 


primary substation 1s 


known. 
Distribution primary lines. 


Under these let us for this discus- 
sion include all that 
supply transformers 
windings 


are intended to 
having primary 
2,400 


nominally rated at 


volts. 


As to choice of such lines we have in 
general the following :— 


(1) Single phase—2 wire—2,4v0 
volt. 
(2) Three phase—3 wire—2,400 


volt (delta connected ). 
(3) Three phase—4 wire—2Z,400 


volt (star connected ) 


(4) There is also the two phase 
2,400 volt line having either 3, 4, or 5 
wires. This system is now more or 
less obsolete and will be omitted from 
this discussion. 


Single phase, 2 wire feeders at 2,400 
volts may be used where only lighting 
and heating appliance loads are sup- 
plied, but it is desirable to use three 
phase feeders in order to handle small 
power loads without going to the extra 
expense of a separate feeder operating 
three phase for power loads. 


Let us now compare the voltage drop 
on the-three classes oi feedensGn 2) 
and (3) above, using same weight of 
copper in each and handling a load of 
500 kv.-a.—distance 5,000 feet at a 
power factor of 95 per cent. 


Drop IN PrimMARY SYSTEM 


Feeder Single Phase 
Size Conductor No. 2/0 
Amperes 219 
Weight Copper (bare) 4024 Ib. 
Impedence, each wire 

at Z5 cycles (18 in. 

spacing ) 0.480 ohms 


Drop at Trans- 


former 196 volts 


Per cent. voltage 


Drop 8.18 


3 Phase (Delta) 3 Phase (Siar) 


88724 cir. mils. 88724 cir. mils. 
(just larger than No. 1) 


126 7a 

4024 lb. 4024 Ib. 
0.6669 ohms 0.6669 ohms 
146 volts 49 volts 


6.1 2.04 
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This shows that the voltage drop on 
3 phase 3 wire feeder is 3 times and 
voltage drop or 1 phase 2 wire feeder 
is 4 times that of the 3 phase 4 wire 
feeder for the same weight of copper 
used. Therefore, there is a decided 
advantage from voltage regulation 
standpoint in the use of 3 phase 4 wire 
2,400 volt feeder. 

For the 4 wire star 2,400 volt feeder 
above, I have assumed that we are us- 
ing the secondary neutral as a common 
neutral and therefore eliminating the 
extra weight of this conductor. It is 
quite evident, however, that even when 
the extra conductor is supplied we still 
show a marked advantage for the 4 
wire system. | 

Distribution Transformers 

These have a regulation, for loads at 
95 per cent. power factor of about 2.4 
per cent. on full load, on an average ; 


that is, the voltage rise from full load 
to no load would be 2.4 per cent. 

Transformers on short heavy load- 
ings, such as is common in lighting 
and heating (ranges) can safely oper- 
ate at 50 per cent. overload and under 
these conditions the regulation would 
be 3.6 per cent. (approx ;) 

Secondary Distribution System 


Here also we have the choice of several 
systems. 
(1) 2 wire, 120 volt, single phase, 
(2) Polyphase, 120 volts (4 wire). 
(3) 3 wire, 120 volt, single phase. 
Let us now compare these systems 
for voltage drop using same weight of 
copper in each and handling load of 
12,000 watts, 500 feet, starting with 2 
wire system, having No. 2 conductors, 
and for easy calculation, 100 per cent. 
power factor. 


Drop IN SECONDARY SYSTEM 


2 Wire, 3 Wire, 4 Wire, 3 Wire, 
Phases = 3 lshase 3 Phase I Phase 
(Neutral 
Y% outer ) 
120 volt 120 volt 120 volt 120/240 volt 
Size Conductor INGA. 2 No. 4 Approx. No. 4% Nowe 
Amperes 100 B47, 33.3 50 
Weight Copper 
(bare) 200.6 Ib. — , 200.6 Ib, 200.6 lb. 200.6 Ib. 
Impedence, each 
wire at 25 cycles 
(18 in. spacing) 0.08 ohms 0.125 ohms 0.140hms 0.1 ohms 
Drop at 120 volts 16.1 volts 12.5 volts 4.62 volts 5 volts 
Per cent. Drop at 
120 volts 13.4 10.4 3.85 4.17 
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From the above there is shown a 
slight advantage for the 4 wire 3 
phase, 120 volt secondary line. With 
this system we have, however, greater 
difficulty over the 3 wire single phase 
system in the matter of maintaining 
balanced loading conditions. The 
transformer arrangements to supply 
such a system are more complicated. 
The 3 wire single phase system has the 
advantage also that standard 220 volt 
devices may be supplied from it. 

The 3 wire system single phase has, 
therefore, decided advantages in its 
favor and should be used. 

It is obvious that the 3 wire single 
phase 120/240 volt service is also the 
best to use for the supply of house 
lighting and heating (ranges) loads. 

These should not give a voltage drop 
of more than 2 per cent. on an average. 


overcome by use of voltage regulators. 


Feeder Voltage Regulators. 

These regulators are usually of the 
induction type and we will consider 
only these. 

They may be either automatic in 
their operation or of the hand control 
type. 

If of the automatic type suitable 
compensators control the regulating 
gear and give constant voltage at 
points on the line for which the com- 
pensator is adjusted. 


If of the hand control type, which 
is cheaper (approximately 10 per cent. 
less than full automatic) each feeder 
would be equipped with voltmeters 
reading the voltage on the compensator 
which would be adjusted to indicate 
conditions at the point on the feeder 


Tora Drop IN DISTRIBUTION SYSTEM FOR CASES ASSUMED ABOVE 


Feeder 2400 volt 


single phase. 


Primary Feeder 


Drop, per cent. 8.18 
Transformer Drop, 

per cent. 3.6 
Secondary Drop, 

per cent. 4.17 
Service Drop, 

per cent: Be 

17.95 


The 3 phase 4 wire feeder, there- 
fore, gives the best inherent voltage 
regulation by virtue of its smaller volt- 
age drop. 

This voltage drop may be largely 


2400 volt 2400 volt 
3 phase,3 wire. 3 phase, 4 wire. 
Gal 2.04 
3.6 3.6 
4.17 4.17 
Z 2 


where constant voltage is desired. The 
substation attendant would then con- 
stantly adjust the regulator so that the 
voltage showing on feeder voltmeter 
as compensated, would be constant. 
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This is a fairly satisfactory ar- 
rangement and costs less than full au- 
tomatic. It has, however, the limita- 
tion that momentary voltage variations 
on the distribution bus are not properly 
taken care of on account of attendant 
possibly not being on his rounds at the 
time. 


Full automatic control eliminates 
this human factor and produces best 
results. Surges in voltage are quickly 
taken care of. 


In regulating the voltage on a prim- 
ary feeder it is clear that where the 
load is distributed along this feeder 
that constant voltage cannot be main- 
tained at all points along this feeder 
at the same time on account of the 
voltage drop being different at differ- 
ent points along this feeder when 
loaded. 


If, say, we maintain constant volt- 
age at the distribution transformer 
secondary on a transformer nearest the 
source on a feeder we then have a 
voltage drop at the transformer sec- 
ondaries for transformers at the re- 
mote end of the feeder equal to the 
drop in the primary feeder. 


On the other hand if we compensate 
for all this line drop so that constant 
voltage results on transformer second- 
ary at remote end of feeder it is clear 
that there will be a rise in voltage equal 
to the primary feeder drop at trans- 
former secondaries nearest the source. 


We must, therefore, select a mean 
and arrange for constant voltage at a 
point along the feeder such that the 
drop in voltage at most remote trans- 
former will equal the rise in voltage 
on the transformer nearest to the 
source. 


For a single feeder having evenly 
distributed load this point is 1/3 the 
distance out from the source assuming 
the feeder to have a distributed load 
throughout its whole length. 


Let us call such a feeder a “Straight 
away’ feeder or “Single” feeder. 


It is evident, therefore, that on such 
a feeder we cannot obtain constant 
voltage on all transformer secondaries 
and that the worst regulated trans- 
former secondaries have a variation 
in voltage of 4% the primary feeder 
voltage drop which the regulator can- 
not overcome. 


Where regulators are used we have 
also the “feeder and main” system of 
primary distribution as against the 
single feeder. 


In the single feeder loads are taken 
off all along the line whereas in the 
feeder and main arrangement the feed- 
er is run to a centre of distribution 
near the centre of the load and mains 
are run in various directions from 
this centre. No loads are tapped off 
the feeder between substation and the 
centre of distribution but all are taken 
off the mains. 


Let us consider, therefore, that a 
feeder delivers to a centre of distribu- 
tion which, in turn, supplies only two 
mains. These mains then each carry 
only % the load of the corresponding 
single feeder and are only % the length 
of the supplying portions of the single 
feeder. 


If now we regulated for a point 1/3 
out from the source which in this case 
is the centre of distribution, we get a 
variation in voltage as between nearest 
and furthest out transformer second- 
ary of only % that of the single feed- 
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er. We are, therefore, able to make 
the voltage variation between most ex- 
tremely located transformers much 
smaller. 

If, however, more than two mains 
are supplied from the same centre ot 
distribution and these handle the same 
load as the single feeder a further re- 
duction in voltage variation between 
transformers is accomplished. 

If four mains are used we get 1/4 
the load and 1/4 the distance or only 
1/16 the variation on the correspond- 
ing single feeder. 

This of course pertains to ideal con- 
ditions. The single feeder often has 
branches which brings it closer to the 
“centre of distribution” type. Some- 
times the mains leading from the cen- 
tre of distribution do not balance each 
other in size of load and length but 
even so, much better results are ob- 
tained than with the corresponding 
single feeder. 

Now what is to be gained by close 
voltage regulation. 

In regard to lighting let us examine 
the effect of voltage variation on the 
cost of lighting. The following is 
well known :— 


Voltage, per cent. of normal, 

Power used, per cent. of normal 

Light given, per cent. of normal 

Per cent. of normal cost to get 
normal candle power 


Life, per cent. of normal 


from this it is seen that the ultimate 
consumer is penalized by low voltage 
either by not getting the light for 
which he pays or by paying at a 
higher rate for the light he desires or 


would get if normal voltage was sup- 
plied. 

For cooking devices the same thing 
holds. For instance on a range it has 
been found that 10 per cent. decrease 
from normal voltage makes it necess- 
ary to heat any given oven for a 40 
per cent. longer period than with 
normal voltage to get the same temp- 
erature. This will be at an increased 
cost to the consumer of nearly 20 per 
cent. The effect of low voltage on 
split phase motors is similar, with addi- 
tional danger of expense to consumer 
in motor burn outs, etc. 

Therefore to be fair to the consumer 
whom we are serving we should sup- 
ply hint with what he pays for, at the 
lowest cost consistent with the service 
given, 

It is obvious that the giving of good 
voltage regulation actually gives the 
consumer something which he does not 
ibis fe 


gets either in the form of a smaller 


get where regulation is poor. 
power bill or as more light. Against 
this is the cost of obtaining such good 
service for the consumer and it is also 
obvious that the cost to supply reg- 
ulated service is higher than to neglect 


105 100 95 90 
108 100 92 85 
118 100 84 69 
9] 100 va 125 
50 100 200 280 


obtaining good regulation. The thing 
therefore operates against the supply 
system since its revenue is cut and its 
costs are raised. After all though, the 


consumer who is being served receives 
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the full benefit and that is as it should 
be. The whole matter resolves itself 
into how much we are willing to in- 
crease our operating costs or we might 
say to reduce our surpluses if any in 
order to properly serve our consumers. 

Now let us consider the voltage var- 
lation due to the transmission system 
and the sub-station transtormer SYS- 
tem as mentioned above. 

Let us take a typical case such as 
would exist on one of our Toronto 
sub-stations where the variation on 
2,400 volt bus is normally about 7 per 
cent. or 8 per cent., let us say 8 per 
cent. ‘I’his means that voltage on peak 
load ordinarily is 8 per cent. lower 
than it is off peak. If normal or aver- 
age voltage is 2,400 on this bus then it 
will vary from 2,300 approx. on peak 
to 2,500 volts off peak. Thus if regu- 
lated so that normal voltage can be 
maintained at all times a 4 per cent. 
regulator will suffice that is it can boost 
4 per cent. on peak and buck 4 per 
cent. off peak and maintain constant 
bus voltage. 


By the use of synchronous conden- 
sers we are able to reduce this bus 
voltage variation to less than 50 per 
cent. of the bus voltage variation when 
not controlled by synchronous con- 
denser. 

In this way only 2 per cent. regulat- 
ors at most are required to maintain 
constant bus voltage due to transmis- 
sion and sub-station system voltage va- 
riation. Add to this variation 
of bus voltage the distribution system 
drop, which was mentioned above, and 
which on our feeders totals on an 
average feeder about 10 per cent. we 
then have a total variation where con- 
densers are used of 10 per cent. plus 


4 per cent. or 14 per cent. which would 
warrant the use of 714 per cent. regu- 
lators on the primary feeders. 

However, in stations where no au- 
tomatic synchronous condenser bus 
voltage regulator is used, we must pro- 
vide regulators capable of handling 
voltage varation of 10 per cent. plus 
S percentyor 18) per cent, In these 
stations we must use 10 per cent. regu- 
lators on the primary feeders. 

Let us distribute from a bus with- 
out using feeder voltage regulators and 
we then have a bus voltage change of 
S per cent. and a distribution system 
drop of 10 per cent. at remote end, a 
change of voltage at transformer 
furthest from station of 18 per cent. 
If primary feeder drop is 3 per cent., 
then we have for transformer second- 
ary nearest source a variation from no 
load to full load of 15 per cent. 

Let us use voltage taps on trans- 
formers so that 10 per cent. above 
normal voltage exists on remotest 
transformer and 5 per cent. above 
normal voltage on nearest transformer. 


Furthest 


No load 105% normal 110% normal 
Full load 90% normal 92% normal 


Thus by use of taps we obtain as 
maximum drop in voltage 10 per cent. 
below normal voltage instead of 15 
per cent. or 18 per cent. below normal 
voltage when feeder is loaded and giv- 
ing most service. During light loads, 
however, we are supplying higher than 
normal voltage but this affects relative- 
ly few devices as load is light. How- 
ever, any lamps used have a very short 
life under these high voltages. 

Where regulators are used a max- 
voltage variation as between 


Nearest 


imum 
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various parts of the system will not ex- 
ceed 1% per cent. if mains have only 
3 per cent. drop. 

Cost of Feeder Voltage Regulation. 

For 3 phase, 2,400 volt star feeder 
10 per cent. voltage regulators cost in- 
stalled approximately $9,414.00 for 
1,750 kv-a. feeder or $5.00 per kv-a. 
regulated. This at say 15 per cent. for 
interest, depreciation and sinking fund 
gives the annual charge of 75¢ per 
kv-a. regulated. These regulators 
have a loss on peak of 5 per cent. of 
180 kv-a. or 9 kw. this equals with cost 
of power $32.00 per kw.—$288.00, or 
nearly 18¢ per kv-a. regulated. 

We, therefore, incur an expense of 
over 93¢ per kv-a. regulated and this 
may be looked upon as an increased 
cost of power or as an addition of 
this amount to the system’s power bill 
for which the system gets less revenue 
but for which the consumer gets bet- 
ter service. 

Let us say it costs $1.00 per annum 
per kv-a. to regulate. 


It is obvious that where synchronous 
boosters are used and regulators of 
only %4 capacity are required that it 
costs only 50¢ per annum per ky-a. to 
regulate. 


Cost to regulate same amount, as 
compared with 3 phase 2,400 star. 


Feeder Regulator per 
(2,400volkt. ) cent. 
3 phase, Star 3-1 phase 100 
3 phase, Delta 2-1 phase 140 
3 phase, Delta 1-3 phase 122 
1 phase 1-1 phase 120 

From this it is shown that the 3 


phase 2,400 volt Star feeder has an 
additional advantage over all others in 
costing less to regulate. 


As the purpose of our meetings is to 
bring out discussion so that we may all 
learn, I have collected the above notes 
as a basis from which to start such dis- 
cussion. Some points are merely men- 
tioned. Due, however, to lack of avail- 
able time these are not amplified. 
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Discussion 


Mr. H. O. Fisk, Peterboro: \| 
would like to ask Mr. Schwenger what 
he would do if some of these feeders 
became suddenly overloaded. 

Mr. Schwenger: In the case of a 
feeder voltage regulator becoming 
overloaded, one thing that we do is to 
buck it to reduce the load. If it be- 
comes very serious we throw the feeder 
over to the emergency bus and cut out 
the regulator altogether. It is done 
very quickly. 

Mr. H. F. Shearer, Welland: This 
paper has been extremely interesting. 


The difficulty that I see is in apply- 
ing the conditions of the large distri- 
bution system to the smaller system. 
In the past it has been considered 
good construction to use a ring bus in 
the smaller municipalities. The question 
came to me in reading over this paper, 
how you would handle voltage regula- 
tion on the ring bus and at the same 
time be prepared for the necessity of 
having to close or limit point distance. 
Supposing you chose an intermediate 
point on both sides of your ring bus, 
you would have one set of regulators 
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overloaded and the other underloaded 
to the same extent. I would like to 
ask Mr. Schwenger just how he would 
advise locating the regulators in order 
to overcome that difficulty. 

Mr. Schwenger: You mean if you 
are operating a ring bus with a regu- 
lator at each end of the ring? 

Mr. Shearer: With regulator con- 
trolling each section. 

Mr. Schwenger: That would be two 
single feeders then. 

Mr. Shearer: The point is, how 
would you handle in case you had to 
close or limit point distance. 

Mr. Schwenger: That is just the 
same thing this gentleman asked. We 
cut the regulators out and throw them 
over. Does that answer your question ? 

Mr. Shearer: You eliminate your re- 
gulators entirely? 

Mr. Schwenger: Oh, yes, you can- 
not operate them together very well. 

Mr. Fisk: It would be good busi- 
ness to procure the regulators some- 
what larger than immediate demands, 
perhaps, would require. 

Mr. Schwenger: Well, our practice 
is to get the regulators for the capacity 
of the feeder, and when the feeder 
exceeds the capacity, why, it means 
putting in another feeder, and, in that 
case, you get the reserve capacity on 
the new feeder. I don’t recommend 
putting in regulators too big, that 1S, 
bigger than the capacity of the feeder. 

_Mr. E. R. Lawler, H.E.P.C. of Ont.: 
Is it practical to supply a small amount 
of lighting on power feeder and try 
to regulate just that one phase, with a 
single phase regulator ? 

Mr. Schwenger: Yes, that is very 
practical. I might have brought that 
out in the paper, but in the case of a 


three-phase star feeder you can get al- 
most perfect regulation on one phase by 
putting the regulator on that phase and 
leaving out the two other regulators 
for power purposes. That is very 
often done, in fact it is standard prac- 
tice in some of the systems on the other 
side. 

Mr. Lawler: Would you favor single 
phase regulation instead of three-phase 
regulation ? 

Mr. Schwenger: Yes, 1 am in favor 
of single-phase regulation. 


Mr. H. D. Rothwell, H.E.P.C. of 
Ont.: I would like to ask = Mr. 
Schwenger what he has observed 
in the way of secondary distribution 
regulation. I put a recording volt 
meter on the alternate sides of the 
220 volt system, and in turning on one 
of the burners of the range got a de- 
cided rise in voltage on the other side, 
as much as 5 to 7 volts. Normally we 
can get 120 volts, and by putting on 
this load on one side of the neutral, 
the voltage on the other side went up 
to 127, which appears to me to be quite 
a considerable rise. I think that is 
something that is bothering the house- 
holder situated on the end of long 
secondary lines, 

Mr. Schwenger: You are referring 
to conditions in Toronto. 

I might say, as a word of explana- 
tion, that the Toronto secondary net- 
work was designed for a load of 600 
watts per 100 feet in the early days. 
That, of course, is not ample at all, and 
has not been for some years, and our 
biggest job at the present time is to 
bring that copper up to carry a much 
greater load. The chances are that you 
are on a section of the old secondary 
system. 
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Mr. Rothwell: Constructed since 
1914. 

Mr. Schwenger: Well, even then we 
were still standardized on the smaller 
secondaries. It is quite apparent that 
the voltage rise is due to the current 
in the neutral; on the rebuilt second- 
aries we put in a heavy neutral and 
get very close regulation. 

Mr. Rothwell: Do you recommend 
having a neutral? 

Mr. Schwenger: As a service propo- 
sition, yes. We usually make it two 
sizes smaller than the outside in the 
feeder, the service wires being of the 
Satie size: 

Mr. D. E. Charters, Windsor: Mr: 
Schwenger showed a typical feeder in 
a station. I wish he would explain it. 
As I understood it, there were three 
feeder wires coming out which went 
to about the centre of load, and there 


three three-phase feeders branched off. 


The whole dia- 
gram was three-phase. 

Mr. Charters: Well, if there were 
single-phase branching from each one 
I could understand that where the prin- 
cipal heavy wire ended and the branch 
feeder of single-phase went in each 
direction, a bank of three single-phase 
regulators would be probably more 
serviceable. But where the three 
phases go in each direction the question 
arises which is the better, single or 
three-phase regulators. Where the 
branches are three-phase and a trans- 
former breaks down when you are 


Mr. Schwenger: 


changing the transformer without in- 
terrupting service and try to parallel 
getting on the wrong phase, necess- 
arily you cannot parallel. I bring that 
out as a distinction between single and 


three-phase 


Mr. Schwenger: That point is well 
We are operating the former 
Toronto Electric Lighting system 
which is laid out with three phases to 
the centre of distribution, and each 
branch coming up from that centre is 
a single-phase proposition. We are 
changing that all over to three-phase 
at the present time. About the appa- 
rent difficulty of the linemen connect- 
ing up another transformer parallel 


taken. 


with the existing transformers, there 
should be no difficulty. You can see 
plainly which wire the existing trans- 
former is connected to. Our wires are 
all three-phase and the loads on them 
are balanced and everything is banked. 
We have standardized on four banks, 
in general. I do not quite get the point 
about the single or three-phase regu- 
lators. 


Mr. Charters: Well, if the branch 
feeder is single-phase coming from the 
main in the district then a single- 
phase regulator could regulate for a 
distance out and you would get better 
regulation than if you had a three- 
phase at the station regulating for the 
whole district. 

Mr. Schwenger: That is exactly 
what I said, the single-phase regulator 
does do that; the three-phase regula- 
tor isn’t so flexible. 


Mr. J.W. Peart, London: I am sure 
that the Association is very fortunate 
in having a man of Mr. Schwenger’s 
experience here to address us _ this 
morning, and I feel that all those in a 
similar position to myself who are 
dealing with similar problems on a 
smaller basis have listened carefully 
to what he has said. Mr. Schwenger 
has pointed out that in Toronto he 
has some stations where he has regu- 


tities 
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lation on his bus bar by means of 
synchronous condensers, thereby en- 
abling him to use regulators of approx- 
imately half the capacity than he would 
have to use had he not that synchron- 
ous regulation. It would be interesting 
to know just what conditions would 
obtain in case of a shut down in his 
synchronous equipment. 

Mr. Schwenger: Under those cir- 
cumstances we would have to be con- 
tent with poorer voltage regulation. 
Supposing your regulators were operat- 
ing at full boost normally with the 
synchronous condensers, and if the 
synchronous condensers ceased cor- 
recting the feed voltage your voltage 
would drop slightly, and you might 
have to be content with a 5 per cent 
boost instead of a 10 per cent, which 
is better than no boost at all. That is 
only a temporary condition, something 
we haven’t had to deal with yet. 


Mr. Rothwell: I would like to ask 
Mr. Schwenger how much increased 
revenue he would get from a circuit 
that was regulated over and above one 
which was not regulated. He men- 
tioned that it cost something like one 
dollar a kilowatt to regulate, and there 
is no doubt that the revenue from the 
consumers would be higher under those 
circumstances. 


Mr. Schwenger: The point I wished 
to make in the paper was that you do 
not get any additional revenue through 
regulating. I doubt if you get any 
additional revenue over and above 
what you get if you were not regulat- 
ing. 

Mr. Rothwell: For instance a range 
or lights will consume more? 

Mr. Schwenger: Well, on low volt- 
age a range has to be operated 40 per 


cent. longer, and if you have proper 
voltage the cooking is done in much 
shorter time; the revenue is less, that 
Is a proven fact. In lighting it is a 
little different. You may or may not 
get it as a revenue. We will say that 
you had a definite power of lamps in- 
stalled. There was a lower voltage all 
the time not giving enough light. The 
consumer then put in bigger lamps to 
get the light. As soon as you start 
to regulate you increase the bill, but if 
the consumer had not changed the 
lamps you would not increase the bill 
at all by regulating. It is only where 
the consumer by putting in bigger 


lamps, which is commonly done, that it. 


increases the bill. The chances are 
that as the lamps become burned out 
he would put smaller ones in again and 
I doubt if you would gain much in 
revenue. The plant has spent a lot of 
money in getting good regulation. You 
do not get revenue anything like what 
you pay for it. 


Mr. Peart: I have another question 
I would like to ask Mr. Schwenger re- 
garding regulating bus voltage by syn- 
chronous condensers. He points out 
that the variation can be reduced about 
50 per cent. Is this limitation due to 
the size of the equipment, or is it 
proven by operating conditions that 50 
percent. is about the best you can do? 
Wouldn’t it be possible to get this up 
to 75 or 80 percent. ? 


Mr. Schwenger: That depends en- 
tirely on the bus operation. It is quite 
obvious if you have an operation or 
rather variation very high, say 25 per- 
cent., you couldn’t bring that up with 
synchronous condensers, but where you 
have normal variations like we have, 
8 percent. you can Correct most of that. 
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In fact, at one of our stations we get 
a variation which is very slight, I put 
it down as 2 percent. station voltage on 
the bus due to the condenser alone. 
The condenser is primarily put in for 
The voltage 
regulation you get is incidental. 

Mr. G. FP. Drewry, H.E.P.C. (of 
Ont.: I would like to ask Mr. 
Schwenger if the Toronto system has 
tried out any static condensers to see 


power factor correction. 


if they are successful in power factor 
correction. 

Mr. Schwenger: No, we have not 
tried out the static condenser. It is 
only within recent times that the 25 
cycle static condenser has been usedasa 
commercial proposition. I do not know 
of any installations of the 25 cycle sta- 
tic condenser. I think the Eugene 
Phillips Company in Brockville have 
one, on 60 cycles, and, I believe, it is 
very successful. 

Mr. Drewry: I know about it and 
that is why I asked Mr. Schwenger. 
They have a 200 kv.-a. condenser 
down there which has been in service 
ever since installation and has required 
no attention. Their load is ap- 
proximately 800 horsepower. Its in- 
stallation is simple, requiring an oil 
switch and a nominal amount of room 
and looks to be a very good proposi- 
tion. I believe the cost was not ex- 
LESiiC, 

Mr. C. C. Elvridge, Durham: In a 
small town such as ours, would you 
consider it good business for us to in- 
stall a power factor regulator. The 
load on our plant is 350 horsepower 
with a power factor sometimes 
as low as 73 percent. Very seldom dur- 
ing the summertime do we have power 
factor higher than 86 percent. Could 
you give us some advice as to installing 


a regulator for a sub-station of that 
size that would be of benefit to us, 

Mr. Schwenger: As I see it, it is a 
matter of dollarsandcents. If your pow- 
er factor is as low as you say, below 75 
percent., I would say offhand it would 
be the proper thing to do to correct it.. 
We find that where our power factor 
drops below 90 percent. the penalty is 
approximately half the cost of power, 
that is the reactive end of it. With our 
power cost at $24.00 per h.p., we can, 
with the synchronous condensers, cut 
out the penalty at a cost of $3.50 and 
save the difference. It is a very small 
cost compared with the penalty to cut 
it out, that is, with our larger units. I 
believe the same thing would apply 
with the smaller unit but the difference 
would not be so much. 

Mr. Elvridge: 
power is $40. 

Mr. Schwenger: I would say off- 
hand it would pay to do it. 

Mr. Lawler: I would like to ask 
Mr. Schwenger whether he finds it 
pays to regulate a multiple street light- 
ing system, and also another question 
comes up about the capacity that these 
lighting feeders should be. For ex- 
ample, in Windsor we find feeders of 
6,000 kw. capacity would be better than 
2,000 kw. and put in less feeders. It 
seems that, in small cities, the load per 
thousand feet of street would be about 
the same as it would be in Toronto, 
and, if that is the case, I should think 
it would be economical to put in the 
same size or same capacity of feeders. 

Mr. Schwenger: In regard to the re- 
gulation for multiple street lighting, 
we have found that that was particular- 
ly advantageous especially where the 
lighting is on all night and the voltage 
after midnight is usually high. We at 


The cost per horse- 
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one time bucked the voltage approx- 
imately 15 percent. after midnight and 
obtained almost double life on the 
lamps. At the present time we arrange 
to regulate the street lighting feeders 
with automatic regulators, and operate 
them so that they will be bucked after 
midnight. The synchronous condenser 
is also bucked at midnight, giving about 
5 percent. buck on the street lighting 
feeders, all of which give considerable 
increase in the life of the lamps. We 
have about ten feeders now operating 
at 500 amperes 4,000 volts: that is a 
capacity of 3,500 kv.-a. A factor that 
permitted us to go to the 3,500 kv.-a. 
feeder was the fact that we could re- 
connect our 10 percent. and 5 percent. 
regulators and operate them on the in- 
creased feeder, working out very well. 
Our standard feeder before that was 
250 amperes 4,000 volts. We are us- 
ing the 250 amp. feeder where it sup- 
plies districts well out from the station 
where greater than 5 percent. regula- 
tion is required. We standardize on 
250 and 500 ampere feeders. 

Mr. Charters: In regard to the large 
sized feeder, where a town has not got 
a condenser you cannot use a 4 or 5 
percent. regulator. If the incoming line 
voltage is above normal, 2,900, and, for 
some reason or other the regulator goes 
bad and it starts to boost; there will be 
a district where the voltage is exceed- 
ingly high until that regulator is cut 
out of service for repairs. Where you 
are only usinga 4 percent. regulated bus 
it isn’t so serious, but it takes money 
to put in a large condenser to bring 
down that first 4 percent. 

Mr. Schwenger: In that case you 
would use a regulator with greater 
capacity, that is, instead of using 5 per- 


cent. you would use 10, or whatever it 
may be, and if the regulator goes bad 
it should be immediately apparent to 
the operator in charge, and he should 
CUPL: Out. 


Mr. J. H. Caster, BEPC. of Ont.: 
There was the question brought up of 
putting in synchronous condensers to 
correct power factor. I think it is too 
big a problem to be answered offhand. 
One should get busy and figure on it, 
and I would suggest that the gentleman 
get busy and figure on it himself. Putt- 
ing in a $50,000 synchronous conden- 
ser to bring your power factor up, us- 
ing probably 100 kilowatts, isn’t entire- 
ly good business in a lot of cases. It is 
much better probably for that man to 
investigate and see whether his motors 
are loaded. If they have poor power 
factor they should be thrown out prob- 
ably, and new ones put in, but I am 
not prepared to state just what should 
be done. We have had wonderful re- 
sults all over the Niagara District with- 
out synchronous condensers; the ma- 
jority of towns recognizing that they 
can afford to get better designed trans- 
formers. It isn’t fair to our customers 
to allow them to go ahead putting in 
equipment that does not meet their re- 
quirements. We have few men in the 
Province who are capable, or who 
make a business of giving intelligent 
and honest advice to the man who 
wants to put in new equipment. There 
should be more attention given to the 
customers on 60 cycle districts in re- 
gard to the motors they should pur- 
chase. It isn’t so bad in 25 cycle dis- 
tricts, because the motors are better in 
regard to power factor. It requires 
more intelligent thought on the matter. 

In Mr. Schwenger’s paper he did not 
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say what the cost was of regulating by 
motor, he kind of 


In the last para- 


a synchronous 
glossed that over. 
eraph he says the cost of regulating 
can be cut considerably by the use of 
synchronous condensers. | don't know 
whether it can or not. I do not think, 
gentlemen, you will gain very much on 
this power factor question, regulating 
by means of synchronous condensers. 
It is the old story of adding an insult 
to correct an injury. 

Mr. Schwenger: I said before that 
the synchronous condenser was put in 
primarily to correct the power factor, 
and to tack the whole cost of the syn- 
chronous condenser on to voltage re- 

[tasnitput there 
I thoroughly agree 


gulation isn’t right. 
for that purpose. 
with Mr. Caster in his statement that 
the character of the load should be in- 
vestigated and underloaded motors 
brought up to their proper load. 

Mr Taker CsPhunis Loronto. We 
are trying our best in Toronto to bring 
up the power factor of our different 
consumers. We have made a great 


many tests in various factories, and we 


have gone into the various sizes of 
motors installed in various factories. 
Wherever we find motors of poor 
power factor we immediately bring it 
to the consumer’s notice. The conse- 
quence is that we have increased the 
power factor of the system as far as 
the power load is concerned, consider- 
ably. 

The point was brought up a few 
minutes ago with regard to static con- 
densers. We have gone carefully into 
that, and have found that the cost of 
the static condenser, 25-cycle, to a con- 
sumer is prohibitive, and in a good 
many cases the sizeof “the (motors 
have been changed in place of putting 
in static condensers. 

Mr. Schwenger: With regard to the 
exciting current of transformers. we 
have standardized on 2,400 volt trans- 
now. We 
have transformers that have an excit- 


formers for some years 
ing current of less thane? “percent: 
were they over-excited it would run up 
well over 10 percent. That is another 


factor that affects the system power 
factor. 
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The Merchandising Section 


Proceedings of Meetings 


Chairman—Mr. G. J. Mickler 


The Chairman: Gentlemen, For this 
meeting this morning we have not out- 
lined any definite programme. The 
idea of holding this meeting is the 
combination of the ideas of two or 
three of the Shop men and myself to 
allow for the discussion of things 
which concern merchandising men in 
the various municipalities and to give 
these merchandising men perhaps a 
little better opportunity than they have 
had in the past for mutual discussion. 

I thought I would outline in a gen- 
eral way what has been done up to 
the present time by the Merchandising 
Committees of the A.M.E.U. and of 
the Hydro Commission. As the most 
of you are aware there is a general 
Merchandising Committee in existence 
which has deliberated on several occa- 
sions on recommendations made _ by 
sub-committees of this Committee, and 
at the Orillia Convention reports of 
the various Committees were submitted 
and notice was given at that time that 
these various reports would be consoli- 
dated into pamphlet form for distribu- 
tion to the various Hydro municipali- 
ties as a guidance for the men actively 
engaged in merchandising, on how to 
conduct their affairs and what prin- 
ciples are underlying the merchandis- 
ing of appliances in Hydro shops. I 
have consolidated the various reports, 
and while I had hoped to be able to 
submit the consolidated report to a 
meeting of the Merchandising Com- 
mittee it was not possible to do so be- 
cause I could not get the Merchandis- 


ing Committee together in time. | 
have in addition to outlining the gen- 
eral plan of operating a Hydro Shop a 
very interesting item on the programme 
this morning on the installation of 
ranges. J have gathered a lot of in- 
formation since the meeting in Orillia 
on the cost of installation in the various 
municipalities in the Province, and in 
comparing these costs a great many in- 
consistencies appear which it might be 
well for the various members to know 
about. 


I have also had brought up here a 
high pressure range installer who is 
going to tell us of his methods of in- 
stalling ranges cheaply. You will prob- 
ably remember at the Orillia Conven- 
tion there was quite a discussion, and 
in fact there was great criticism regard- 
ing the low cost at which some ranges 
were being installed, and it is to show 
the doubtful what can be done that 
this man is here to-day. 


I will read in brief the consolidated 
report as I have prepared it. It is in- 
tended as I said to print this report in 
pamphlet form for general distribution, 
and included in that pamphlet will be a 
general outline and full description of 
the Hydro Shop accounting system 
which I have prepared, a full descrip- 
tion and instructions on how to operate 
an accounting system in a Hydro Shop 
as well as certain suggestions on 
merchandising which I have selected 
from the publications of the Society 


for Electric Development. 
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THis PampuHier Is ISSUED By 


1. To increase the number of Hydro 


Shops throughout the Province. 
2. To justify in the minds ot the doubt- 


> ful, the establishment of Hydro 
Shops. r 
3 Tio establish uniformity of policy, 


price and general operating practice 

among all Hydro Shops. 

4. To stimulate the sale of electrical 

appliances generally to increase the 
use of Hydro power. 

5. To promote a better feeling of co- 
operation between private electrical 
dealers and the Hydro Shop. 

6. To standardize the practice of ser- 
vicing appliances. 

7. To establish a uniform system of 

accounting to permit of an intelli- 

gent study of operating conditions 
in each Shop, comparisons of the 
results of one Shop with another, 
and to safeguard the interests of the 

Hydro customers, by preventing, if 

possible, the operation of a Shop at 

a monetary loss. 


Tue Hypro SHop. 


The reason for its existence. 
Functions. 

The policy which should govern in 
a general way the operation of a 
Hydro Shop. 

4. Advertising and Educational propa- 
ganda to stimulate the use of Elec- 
trical Jonergy in the home and fac- 
tory, by the use of Electrical Appli- 
ances. 


WwWNr 


5. Servicing Electrical Appliances. 

6. Proper Accounting System for 
operation of Shop, along. strictly 
business lines. 

Collections—Time Payment, etc. 


SHOULD MUNICIPALITIES ENGAGE IN 
THE MERCHANDISING OF ELECTRICAL AP- 
PLIANCES? OPERATE A Hypro SHop? 


This question has been debated in sea- 
son and out of season ever since the 
Hydro was established, and in fact a 
similar question has confronted private- 
ly-owned central station bodies since 
such things have existed, and so long 
as men are free to argue, the question 
of the justification of a central station 
entering into competition with electrical 
dealers and contractors will be a live 
issue, 

Needless to say some institution must 
exist, some body with stability, financial 
strength and probable long existence 
to stimulate the sale of electric current 
In 1ts many uses by promoting the use 
of electrical devices of all kinds: to sell 
these devices to consumers of electrical 
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distributing stations, and to keep these 
devices in constant operation condition. 
These are the requirements necessary to 
build up in the minds of the general 
public a lasting confidence in things 
electrical, and to insure the most rapid 
development of the electrical device 
field. 

Central station bodies, both privately 
and publicly owned have long since 
realized that leaving the entire develop- 
ment of the appliance field to private 
electrical dealers or contractors resulted 
in a very slow development of load 
from this source, and in many instances 
the establishment of load conditions not 
at all desirable because they had no 
control over the size and type of appli- 
ance being connected to the various 
parts of their systems, and dissatisfied 
customers because appliances would not 
be properly sold or demonstrated, so 
that when large bills for current appear, 
the central station is held responsible 
for poor and expensive service. 

Many stations have undertaken to 
stimulate their business by maintaining 
elaborate showrooms to display the many 
devices by which life can be made 
worthwhile through the use of electric 
current in the home and elsewhere, but 
when customers discover that the things 
on display are not) tormesales ther ain. 
terest lags and the showrooms prove 
more or less of a failure. 

The Hydro Municipalities are in the 
electrical distributing business, a busi- 
ness which requires a lot of advertising 
and education to bring the consumers 
to the point where they will derive the 
utmost benefit from the use of electri- 
city, and to distribute and sell every 
kilowatt hour possible to make the 
operation of each system a complete 
success financially. Unlike almost any 
other line of business the thing to be 
sold—kilowatt hours—are invisible, and 
the only way to dispose of them is to 
dispose of the means to utilize electric 
current—electrical appliances, and _ to 
lead the way for others to follow in 
each community in a well defined plan 
of load development. 

It is hardly necessary to say that 
private electrical dealers should not 
enter the field in competition with a 
Hydro Shop. Private dealers fill a most 
important place in every community of 
any size, and few Hydro towns can dis- 
pose with them entirely; the more de- 
pots there are for the disposal of good 
electrical appliances, the quicker will 
eee: ce 
and ai But aheeH rei 
y. But the Hydro should 


THE BULLETIN 61 


SLL OOOO OOOO LEO COE UO COLO EOO OOM UOMO MENT MAN MAEEAT TTT 


lead the way, set a high standard ex- 
ample for others to emulate and watch 
things boom. 

It is a well-known fact that, with few 
exceptions, where central stations do 
not merchandise the electrical appliance 
business is dead for all, but let the sta- 
tion start a Shop and things begin to 
hum for everybody in the electrical 
business almost at once. 


As an example of this it may be well 
to quote the case of a mid-western city 
of over 250,000 population. Up to a few 
years ago the policy was to sell energy 
and lamps only. “Leave it to the dealer” 
was its motto, so far as appliances were 
concerned. Did the dealers appreciate 
the situation? Did they get busy and 
make the most of their opportunity? Did 
they advertise on billboards or in the 
newspapers—conduct demonstrations— 
circularize the station consumers? Did 
they ever analyze the appliance load 
of the town? They did not, and they 
wondered why their appliance business 
was dead. The central station in ques- 
tion finally came to a realization of this 
condition. It decided to get busy and to 
become an active merchandiser and it 
believed in “doing the job up brown”. 
A location was secured in the heart of 
the shopping district. No expense was 
spared in fitting out the display room 
as the outstanding appliance showplace 
of the city. Neither was any money 
spared in widely advertising that fact. 
A tremendous howl went up from the 
dealers. Appliance business was going 
to be ruined! The central station would 
wreck the whole merchandising works. 
It would kill what little had been ac- 
complished. 


What actually happened? The town 
just began to wake up to the value ot 
the appliances. Nobody had ever taken 
the trouble to tell it the real story be- 
fore. The central station used billboards, 
newspapers, sales letters, attractive win- 
dows and freely advertised the appli- 
ance Shop. The public’s interest was 
aroused. People were soon thoroughly 
“sold” on the electrical household idea. 
Appliance sales increased by leaps and 
bounds. Dealers who had bitterly fought 
the movement sold more appliances 
than they ever dreamed was possible. 
Department stores opened special elec- 
trical departments. Electrical specialty 
shops with high-grade equipment and 
merchandise sprang into being. Hard- 
ware stores got busy. Everybody was 
benefited. Even the dealers admitted 
that. Had the central-station company 
not changed from a passive to an ag- 
gressive merchandising policy, that city 


to-day would still be plodding along in 
the same old way. 

There are many Municipalities in On- 
tario, to which one could point, where 
the appliance business is dead and elec- 
trical dealers are just as dead as the 
business. What they need is the waking 
up which only a properly organized 
Hydro Shop can give them. 


THe Funcrions Or A Hypro Snop. 


In every community where Electric 
Power is sold, and where economically 
practicable, a Hydro Shop should be 
opened up. 

1. To promote the use of vlectric cur- 
rent by the sale of electrical appli- 
ances. 

2. To foster a spirit of co-operation 
with electrical dealers in town to 
encourage them to promote Hydro 
interests as well as their own. 

3. To uphold the standard of electrical 
appliances used on Hydro lines by 
encouraging the sale of only the 
best. 

4. To maintain in service all electrical 


appliances on consumers’ premises 
COMWIISUTE Sitaxiiiun’ current.  con- 
sumption. 


5. To develop the proper kind of load 
by encouraging the sale of certain 
appliances, and _ discouraging the 
sale of others. 

6. To educate consumers in the proper 
way to operate appliances to insure 
complete satisfaction to them and 
to keep their bills within bounds. 


THE Poticy Wuicu SHOULD GOVERN A 
Hypro SuHop. 


In operating an Electrical Shop of high 
standard, there are certain fundamental 
principles which should govern the 
policy of such a Shop. Otherwise it will 
fail in the purpose for which Hydro 
Shops are established, and the following 
general rules might well be adopted 
wherever a Shop is in operation, or 
about to be opened up. 


1. The decision to open a Hydro 
Shop should be based on the principle 
that what is worth doing at all is worth 
doing right. This involves the necessity 
of employment where necessary of a 
competent manager, one who is familiar 
with electrical merchandise and mer- 
chandising in all its branches; of en- 
gaging competent clerks, service men 
and others who may be necessary to 
carry on the work of an up-to-date 
electric shop; of a determination to 
know that the business is being 
properly conducted and is paying its 
way by the _ installation of proper 
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accounting systems, accompanied by a 
determination to see that such account- 
ing system is properly operated; of a 
realization of the advisability of treat- 
ing the Hydro Shop as though it were 
the private business of a Hydro Com- 
missioner, which would of necessity 
have to be made to pay, have to do 
business in a strict business way, have 
to enter fairly in competition with simi- 
lar businesses in town, and be a credit 
to the community itself. 


2. The Hydro Shop in order to lead 
the way in. electrical merchandising, 
should be a high-class establishment; 
one which will be a credit to the Muni- 
cipality, and to the Hydro, and which 
will attract people to its doors. This 
does not mean that in small towns ela- 
borate buildings should be erected just 
for show purposes, but premises of just 
a little better than the average store 
in town should be prepared and kept 
up to the highest standard of retail 
stores in appearance, models of cleanli- 
ness, order and efficiency, and the clerk 
or clerks models of courtesy and will- 
ingness to serve. 


3. In purchasing the stock in trade 
for the Hydro Shop, the merchandise 
should be selected with care and dis- 
cretion, so that only appliances and 
other articles of sound construction and 
high quality may be offered to Hydro 
customers. It is better to lose some sales 
through failure to stock cheaply con- 
structed or poorly designed articles, 
than to obtain the sales at the expense 
of having the inevitable resulting dis- 
satisfaction attach itself to the Hydro 
Shop. In other words put quality first, 
and the sales, under proper guidance, 
will take care of themselves. 


4. Do not in purchasing stock of ap- 
pliances, large or small, be induced to 
handle too many lines of the same type 
of appliance. The selection of represent- 
ative types of the various appliances in 
use, and the offering for sale of the 
products of as few manufacturers as 
possible is strongly recommended. The 
chief reason for this recommendation 
is from the point of service, both on 
new articles being purchased, and on 
articles sold to customers. With a manu- 


facturer who knows that every other 
manufacturer of his particular line is 
selling a particular Shop, the service 


is very apt to be indifferent, and delays 
in shipment most likely to follow. Like- 
wise if trouble arises in any of the appli- 
ances sold, it is hard to get the manu- 
facturer to take a very live interest in 
their products where volume of business 


does not warrant a lot of attention by 
salesmen and servicemen. 

Furthermore, when it comes to carry- 
ing service repairs in stock, the fewer 
the lines being sold, the smaller the 
stock of repair parts necessary to do 
efficient servicing of the appliances sold. 
It is also more satisfactory to) tram 
men to service a few appliances than 
to be compelled to train them to know 
all about all appliances made and give 
efficient service to Hydro customers. 


5. In merchandising electrical appli- 
ances, it is most. important thaturesale 
prices where such are established be 
maintained. This policy should extend 
to the point where similar goods may 
be “purchased at anys Hydrom Shope 
similar prices. Co-operation with elec- 
trical dealers should also be sought to- 
ward stabilizing prices, and price-cut- 
ting should be discouraged except in 
shop worn goods, and even then great 
care must be exercised to have-the ap- 
proval of all the interests before the sale 
iS, plit son. 

The stabilizing of prices and the fact 
that goods can be purchased at one price 
only will tend to establish the confid- 
ence of the public in things electrical, 
and ultimately increase the volume of 
business for all concerned. 


6. Do not look upon private electrical 
dealers as competitors, but rather as co- 
operators in the great Hydro scheme. 
Private dealers do a great service in 
promoting the use of power in every 
way possible. Every house that is wired, 
every motor installed, and every outlet 
means more revenue from current con- 
sumption, and more extended use of 
power through the medium of satisfied 
consumers. We need the contractor- 
dealer, and he needs us—Co-operate. 

6%. Do not let the completion of a 
sale of an electrical appliance end the 
transaction. Make the customer under- 
stand that there is being sold not an 
article, but the completely satisfactory 
use of that article. Furthermore do not 
leave off when that idea has been plan- 
ted, actually follow it up. Just how far 
this can be done depends on many 
things ; the degree of enthusiasm and 
sincerity of the Manager of the Hydro 
Shop; the amount of financial elbow 
room permitted by his Commission; the 
degree ot sympathy on the part of the 
Commissioners towards merchandising 
by the Hydro Shop; the degree of 
wealth of the community; the number 
ot other merchants handling electrical 
goods. These make it impossible to 
particularize. In general the extent to 
which the sale of appliances is followed 
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up in the home should be as great as 
the financial resources and the latitude 
of authority will permit. In any event 
no sale of any of the higher priced ap- 
pliances should be considered as com- 
plete until at least one call has been 
made by a representative of the Hydro 


Shop at the home of the purchaser to- 


assist the user of the appliance in learn- 
ing how to operate it in the correct 
way. 


7. The mere opening of a Hydro 
Shop does not necessarily preclude that 
the Shop is going to be a success finan- 
cially. When a new Shop is opened— 
and this applies to any Shop, no matter 
how long established—the Shop should 
be placed on a proper basis of making 
it pay its own way, bear its own pro- 
portion of expense, direct and indirect, 
rather than that it be carried along as 
a burden of the light and power de- 
partments of a Hydro Utility. It is only 
by such a policy that the Hydro Shop 
can be made to succeed. We must have 
a proper realization of what overhead 
expenses are, and what proportion of 
the selling price of articles sold, con- 
stitutes overhead, so that in marking 
goods for sale proper provision will be 
made to insure a fair margin of profit, 
to provide for overhead and leave a 
little more for contingencies and other 
things which so often arise to eat up 
profits. 


It is a well-known fact that a very 
small proportion of central station com- 
panies and utilities engaged in merchan- 
dising appliances are operating that end 
of their business at a profit, the major- 
ity of them are actually losing money, 
far more than they realize or will admit; 
the available information pertaining to 
the operating costs and margins of 
profit is almost negligible. It is neces- 
sary to pay particular attention to the 
accounting system recommended in this 
pamphlet, to see that it is properly kept, 
so the true costs of operating a Shop 
and the markups necessary to show a 
fair margin of profit can be determined 
accurately and absolutely. 


8. There is a tendency on the part of 
the buying public to compare prices and 
qualities of goods sold in various Hydro 
Shops, also to compare the quality of 
service rendered. By thorough co-opera- 
tion between Shops the differences ex- 
isting can be eliminated and customers 
be made to feel that one Hydro Shop 
is the same as another no matter where 
it is located. 


This co-operation can also be extend- 
ed to help one another dispose of slow 


moving or shop worn goods, and to 
exchange good selling ideas. 

9. While it is desirable to operate 
a Shop to produce a substantial surplus 
each year, that should not be the main 
idea. The offering for sale of the best 
and approved appliances, having well- 
dressed windows, doing advertising of 
a high order, worthy of Hydro, educa- 
tion of the people to the advantages of 
electricity, and giving the consumer ser- 
vice, should be the first considerations. 
Surplus earnings should be turned back 
into the business for the introduction 
of new devices and the working out of 
further educational features. 


EpucaTION AND ADVERTISING. 


By Education is meant spreading the 
electrical idea far and wide through the 
various media at hand, and may be di- 
vided into general classes. 

Education of the Staff. 

: %) = Contractor-Dealer, 


a ve ae Public: 
a ae Se eulder and. YArchi-= 
tect: 
livaisa deplorable ‘fact that many 
central stations have among their em- 


ployees many who are not at all sold 
on the electrical appliance idea. Yet 
those same employees are sometimes 


relied upon to sell appliances to the 
public, and give such instructions and 
information as will insure their remain- 
ing sold and giving entire satisfaction. 
Means should be adopted to make it 
possible for every Hydro employee to 
enjoy the use of Hydro power to the 
fullest possible extent. Appliances 
should be sold to them at reasonably 
low prices on easy terms, and every 
encouragement given to enable them 
to become thoroughly familiar with 
their operation and costs, to be able 
to not only talk intelligently to cus- 
tomers but actually boost the use of 
power to everyone they meet. 

The actual selling staff should utilize 
every means possible towards self-edu- 
cation. The Sales Manager should be a 
constant reader of electrical magazines, 
thus keeping himself posted on mer- 
chandising methods of others, who have 
been successful, and various Managers 
should co-operate to exchange ideas 
and experiences, which might work to 
the mutual benefit of all. 

All the officers and staff in the various 
Shops should have talks, at least every 
two weeks, on the correct method of 
selling electrical merchandise, and also 
a discussion on the various appliances 
being offered for sale, so all may be- 
come familiar with selling policies, ser- 
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vicing policies, and good and bad points 
of all the appliances on the market. 

Conventions of Hydro Shop men and 
staff are also useful to educate the in- 
terested men in one another’s ways and 
ideas, and tend to broaden the minds 
and viewpoints of all who attend, with 
the sole purpose of improving their own 
efficiency and value to their particular 
Shop. 


Epucation Or THE ContTRACTOR-DEALER. 


As the majority of electrical dealers 
to-day, are very much opposed to the 
Hydro Shop idea, it behooves every 
Hydro Manager to disabuse the minds 
of these dealers and seek their co- 
operation and support rather than their 
enmity. 

Foster kindly relations and the spirit 
of co-operation by discussing common 
problems with them. 

Get them to look upon the Hydro Shop 
not as a competitor but as a co-worker 
in extending the use of electricity, 

Convince them that the entering” of 
Hydro into merchandising will increase 
rather than decrease their volume of 
business. 

Assist them in every way possible to 
sell the electric idea to the public by 
explaining fully the theory and appli- 
cation of Hydro rates as applies to the 
operation of electrical appliances. Sup- 
ply them with all the statistical informa- 
tion possible to insure appliances being 
properly sold, and to insure also satis- 
fied consumers, and reduce to a minj- 
mum complaints arising from over 
consumption, large power bills, and un- 
satisfactory operation of appliances in 
use. 

The education of the public of course 
is the big problem; a thoroughly edu- 
cated populace would make the electrj- 
cal business a bonanza unparalleled in 
history. As it is at the present time, the 
surface of potential possibilities of the 


electrical appliance business has only 
been scratched. 

The education of the public must 
commence with the idea of having 


houses and buildings properly wired or 
re-wired to meet every present and 
possible future need electrically. The 
public must be shown the advantages of 
heavy wiring, and sufficient convenience 
outlets in the home and also of having 
the proper provision made for such 
things at the time the Original wiring is 


done, to minimize expense and future 
inconvenience, 
The Electric Home Idea is a splendid 


Way to accomplish this object, and can 
be successfully carried on in large cen- 
tres with the co-operation of the con- 


tractor-dealers and appliance manufac- 
turers. Follow up of the prospects from 
an electric home is essential to” com- 
plete success, that is while the idea has 
impressed visitors to an electric home, 
salesmen should continually call on 
these visitors before they lose the en- 
thusiasm and desire for electrical con- 
veniences, which they saw so well dis- 
played, and so ably demonstrated. 

Education of the public can also be 
carried on through the medium of the 
press or the Hydro Bulletin, the “Lamp”, 
by means of which all the information 
available concerning operating costs, in- 
stallation costs, and other general in- 
formation about electrical appliances 
will be continually published, and if 
these bulletins get into every home 
there are bound to be results which it 
might take an unlimited time otherwise 
to accomplish. 

The builder and architect requires to 
be shown too the value of electricity in 
the home, so that when houses and 
other buildings are being designed and 
constructed, if the prospective owner is 
not thoroughly sold on the electrical 
conveniences, the designer and builder 
can clinch the idea when it will do most 
good. ; 

ADVERTISING, 


Outside of the general publicity cam- 
paigns which might be carried on to en- 
courage the use of electricity, individual 
shops are required to advertise in Vari- 
ous ways the different appliances they 
have for sale, their prices complete with 
installation added, and the terms which 
can be extended to customers for easy 
payment. 

It will be the ultimate aim of the 
Merchandising Committee to have *a 
Central Bureau direct the advertising 
for Hydro Shops, by having a central 
Advertising Agency prepare copy and 
suggested advertisements, and have cuts 
and mats furnished to the various Shops 
periodically on a definite schedule, 
which will permit of advertising appli- 
ances at the proper time of the year. 

Shops should also tie-up their win- 
dow dressing with this advertising, to 
Insure Maximum return for money ex- 
pended. 


SERVICING. 


No Hydro Shop should embark upon 
the merchandising of electrical] appli- 
ances unless it is fully prepared to ren- 
der the very best repair and Mainten- 
ance service, which its resources will 
permit. Almost every electrical device 
contains One or more parts subject to 
deterioration, or wear, and the pur- 
chaser of the article is entitled to a 
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service which will renew these parts 
when they fail, with the greatest celer- 
ity and at moderate cost. 

The policy governing servicing will be 
influenced largely by the same condi- 
tions as those governing the follow up 
of sales, and will depend upon the lati- 
tude given the Manager by his Com- 
mission financially, or otherwise, but it 
is of great importance that every endea- 
wor be exercised to. bring ‘about..a con- 
dition where electrical appliances can be 
properly serviced to the full satisfaction 
of Hydro consumers. 

The extent to which repairs can be 
made without sending articles back to 
the factory depends largely upon the 
size of the Municipality, and the Shop 
must be guided by local conditions, but 
the basis of the policy is simple, and 
may be stated as follows: — 

Repair parts should always be kept 
in stock and facilities provided for mak- 
ing repairs locally, up to the limit of 
the resources of the Hydro Shop. Re- 
pairs required beyond those resources 
can best be made at the factory, where 
the goods originated from. 

Lending appliances should be kept 
on hand so the consumer can use an 
appliance while his own is being re- 
paired. 

Special attention should be given by 
the Manager to speed the execution of 
repairs, and a high grade of workman- 
ship which will ensure to the owner an 
appliance returned in first-class operat- 
ing condition; unmarred by its trip 
through the repair Shop. 

It is of prime importance to the Util- 
ity to keep all the appliances in the 
homes of its customers at work, not 
lying idle on the shelf owing to break- 
downs or defects. To keep them operat- 
ing continuously it is necessary to get 
into the homes of the consumers, and 
each Hydro Shops must devise the 
method best suited to its own peculiar 
local condition. In some cases a meter 
reader can obtain the entree. In other 
cases a special man can be assigned to 
the duty, but it. is impossible to lay 
down any one scheme capable of uni- 
versal adoption. The principal thing is 
to institute a systematic canvass of every 
customer’s appliance list, to see that 
nothing is left undone, which will insure 
100% operating efficiency, for all the 
appliances consumers own. 


I will read a little of the introduc- 
tion of the Hydro Shop accounting 
System. 

Every Hydro Shop in order to just- 


ify its establishment must conduct mer- 
chandising business along strictly busi- 
ness principles. One of the most im- 
portant—yes—the most essential re- 
quirement of a modern business insti- 
tution is an adequate accounting system 
properly designed to suit the particular 
business to which it is applied, to 
bring to light accurately the true oper- 
ating condition of that business. 

Electrical merchandising dealers, and 
Hydro Shops particularly, have been 
slow to realize that they are business 
institutions, and that the common 
rules of commerce apply to their opera- 
tions. Recent developments, however, 
some political, others financial, have 
brought us to the full realization of 
the responsibilities devolving upon 
the management of a Hydro Shop, so 
as to avoid criticism, and a too oft re- 
peated expression that Hydro Shop 
competition is unfair, and_ that 
electrical dealers find it financially 
impossible to remain in business 
in the face of such competition. 

In designing an accounting system 
for a Hydro Shop, the principle func- 
tions of such a system must be con- 
sidered, and plans laid accordingly. 
Briefly stated, these functions may be 
classified as follows :— 


1. The accounting system must be 
designed so as to show the amount of 
money invested by the Utility to carry 
on the merchandising business. This 
is generally represented by the value of 
the inventory in saleable material and 
equipment, and in Accounts Receiv- 
able, reduced by the amount of sur- 
plus the business has accumulated. 


2. To show the value of the in- 


ventory of saleable material, so that its 
proper relation to sales can be main- 
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tained. “Profits are made on turnovers, 
and lost on leftovers.” Roughly speak- 
ing, a turnover from four to six times 
the inventory is essential to successful 
electrical merchandising. 


3. To show the value of Accounts 
Receivable, so as to be able to judge 
the efficiency of existing collection 
methods, or of the plan adopted for 
time sales. 

4. To show the cost of doing busi- 
ness in sufficient detail to permit of an 
intelligent analysis being made of the 
operations of the Shop, so as to be 
able to determine the relation between 
overhead expense and sales, also be- 
tween overhead expense and the cost 
of merchandise. It is also desirable to 
be able to compare costs with those of 
other Shops operating under similar 
conditions. 

5. To show the provision made in 
all sales to cover overhead expenses, 
and allow a sufficient margin of profit 
commensurate with the volume of bus- 
iness done. This margin of profit is 
necessary to provide for contingencies 
which may arise due to depreciation of 
inventories, bad debts, and business 
depression. 

6. To provide an intelligent and 
detailed operating statement, which will 
reflect the true condition of the Shop’s 
operations. 

7. To provide a_ balance sheet 
complete and separate from that of 
the Utility generally for further com- 
parison as may be necessary. 

That is in general an outline of what 
will be contained in the Bulletin which 
will be issued. If there are any ques- 
tions any of you would like to ask or 
any further explanation you would like 
to have made before we go to the 


range installation discussion I would be 
glad to hear from anyone. 


A Delegate: Did I understand you 
to say your stock should not run up to 
more than one-quarter of the turn- 
over? 

The Chairman: If you do $100 
worth of business you must have suffi- 
cient ranges to be able to sell one; this 
would make the turn-over equal to the 
stock carried. If you are doing busi- 
ness on a 5, 10, 15 or 20 thousand 
dollar basis, you must have sufficient 
stock on hand. 


A Delegate: You consider that stock 
should be turned over four times dur- 
ing the year? 

Lhe Chairman: That would apply to 
a large institution. If a Shop is buy- 
ing from the catalogue it will naturally 
have a very small stock and may turn 
over what stock it has twenty or thirty 
or forty times. There are many Shops 
which do not carry much stock, they 
sell a lot of appliances, but generally 
speaking if you have a Shop at all, a 
place where people can see appliances 
on display and you are doing any kind 
of business three or four times the 
value of the stock should be the turn- 
over. 

Following the discussion we had up 
at Orillia last summer, I canvassed all 
the municipalities in an endeavour to 
find out what they were charging the 
consumer for installing ranges, and to 
find out, if possible, what constituted 
the cost. I got replies from a great 
many of the municipalities and the in- 
formation submitted was so diversified 
that it was pretty hard to do anything 
definite with it. There were not two 
municipalities which had adopted the 
same basis of charging consumers, even 
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where a flat rate was in use, and muni- 
cipalities which were dealing on the 
time and material basis had_ prices 
which were not at all uniform. Just 
for comparison I took five different 
installations all 3 No. 6-60 Ampere 
services: One in Walkerville where 
the consumer paid $27.50, the different 
items making up the cost to the install- 
ing contractor totalled $18.90; that is 
cost, not the selling price ; that included 
all the material that was used, and the 
labour. One from Exeter in which 
the total selling price to the consumer 
was $35.03. Another one, Ottawa, 
where $49.50 was the selling price to 
the consumer, here too the selling 
price of the various items totalled 
$45.46, this gave 10 percent. profit to 
the Shop. In Lindsay the selling price 
was $45.61 and the various items 
totalled $53.25; this represents a loss 
to the contractor of 20%. In Strat- 
ford the selling price was $35.00 and 
the cost to the utility $23.08. Glancing 
over the different items in the list show 
you the variation in some of the costs. 
In one case a 60 Amp. service box is 
shown at $6.75, the next one $10, the 
next $7, and the next $10 and $4.15: 
labour charges vary as follows $3.70, 
$730, ) $1430, -S1X%,. $5.25: 
over the different items in the list in 
some cases there is very little differ- 
ence between the amount of material 
used which shows that either the men 
who have been installing the ranges 
have been asleep on the job, soldiering, 
or else the other fellow has been work- 
ing 100 percent. of his time. He has 
been working with the idea of cutting 
the cost down and giving what the 
other chap does for an unlimited cost. 


Looking 


As I mentioned previously on ac- 


count of the discussion that arose at 
Orillia in the summertime on the 
cheapness with which some of the mun- 
icipalities are installing ranges, Mr. 
McPherson, of Walkerville, the con- 
tractor who installs the ranges for the 
Walkerville Hydro, has consented to 
explain his methods of installing 
ranges for $27.50 as a cost to the con- 
sumer or cost to the Hydro Shop. 

I will call on Mr. McPherson to ex- 
plain his methods. I want you to feel 
perfectly free to ask Mr. McPherson 
all you like; razzle him as much as 
you can; if we can get any good in- 
formation out of his methods it might 
be well to get all we can. 

Mr. McPherson: No doubt you will 
think I am either crazy or else the 
other way. We put in ranges at $27.50 
showing a profit of 40 percent., and we 
put in ranges in from 35 minutes to 
two hours; the quickest range job I 
know of is 35 minutes. 

A Delegate: How many men? 

Mr. McPherson: 
helpers—two journeymen electricians. 

A Delegate: What do you pay them? 

Mr. McPherson: A dollar an hour. 

The Chairman: Explain your proce- 
dure, Mr. McPherson, from the time 
you get your instructions from the 
Walkerville Hydro that there is a range 
service to be installed up to the time 
you get your money. 

Mr. McPherson: The first thing the 
men do they go to the Hydro to see if 


Two men, no 


there is a range to be delivered, and 
if there is they take the range on the 
truck and go down to the Shop and 
put on all the material that they require 
and we carry three different services, 
provided we do not know the district 


the house is in. They carry a 10 foot 
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service, a 15 foot and 20 foot, and in 
between they probably have two lengths 
of inch conduit, maybe one is two feet 
and maybe one three feet. The services 
are all made up that way and the men 
look at the house and figure on just 
what service is required to be put up. 
While one man is doing that the other 
man is probably taking the material to 
the basement. They put their range in 
place on the floor where it is to be left 
and one man goes outside and cuts off 
While he is getting his 
service cut off the man on the inside 


his service. 


takes down the old service; when he 
gets that down he punches a hole in 
the wall and puts through his inch con- 
duit and the man on the outside is do- 
ing the same thing, he puts his service 
up and he comes inside, and by the 
time he gets inside the other man has 
it all connected up, and both working 
together they make the necessary 
joints, and fifteen minutes after the 
man comes in from outside they have 
the joints all made and the job is com- 
plete. 


A Delegate: Do you allow time from 
the time you leave the Shop until you 
go back? 

Mr. McPherson: We give them two 
hours to work on, unless it is away out 
—our district runs sometimes 14 or 15 
miles. 

A Delegate; You do the trucking? 

Mr. McPherson: Yes, we are al- 
lowed $1.25 on deliveries. 

A Delegate: Are there many stone 
houses you have a two foot wall to go 
through? 

Mr. McPherson: Not very many. 

A Delegate: What about when the 
meter is up in the attic? 

Mr. McPherson: We do not have 


meters in the attic—they are very very 
pare 

A Delegate: Every house is wired 
with three wires? 

Mr. McPherson: No, not in that 
district. 

A Delegate: These services are pre- 
pared before you leave the Shop? 

Mr. McPherson: Yes, they make up 
the services in 15 minutes in the Shop, 
and are an hour on the job; we have a 
standard , bending machine and they 
can bend and put the wire in in 15 
minutes. They come in off a job 
probably at four o’clock and make up 
three or four services in their spare 
time. 

A Delegate: That is all included in 
the cost? 

Mr. McPherson: Yes, I keep two 
men doing nothing but range work; 
they are at that all the time. 

A Delegate: Don’t you find condi- 
tions differ on different jobs ? 

Mr. McPherson: J have lived in that 
district for a long time and know 
pretty well the class of house we are 
going into. 

A Delegate: Does that cost cover 
going through concrete walls? 

Mr. McPherson: Most of our walls 
are cement block. 

A Delegate: How do you work the 
cable going from L.D. into D.? 

Mr. McPherson: We do not use 
them, we use the gooseneck, we bend 
goosenecks up to 2%. 

A Delegate: The length going in— 
do you take it as it comes ? 

Mr. McPherson: They make their 
bends 11% inches and they allow for 
the board, box and fittings. 

A Delegate: What do you do in 
thicker walls ? 
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Mr. McPherson: The inch service 
can be used and in those cases the bend 
is flexible. It can be extended three 
or four inches. 

A Delegate: 
your overhead ? 

Mr. McPherson: My overhead for 
last year was about 16 percent. 

A Delegate: What do you allow 
there for uncontrollable time on the 
job? 

Mr. McPherson: What do you mean 
uncontrollable time ? 

A Delegate: Where a _ customer 
comes down and asks where his stuff 
is going to go and takes up the man’s 
time—you have to answer them. 

Mr. McPherson: Not necessarily. 

A Delegate: What is the average dis- 
tance from the entrance box to the 
range? 

Mr. McPherson: About twenty feet. 

A Delegate: We have had a case 
where it is fifty feet, would you do it 
for $27.50? 

Mr. McPherson: Provided it was in 
my district and came under the con- 
tract. 

A Delegate: You do not figure you 
could do it for $27.50? 
~ Mr. McPherson: No, on a fifty foot 
job I would lose money. 

A Delegate: Do you change the loca- 
tion of the meter? 

Mr. McPherson: We have a lot of 
houses where the meter is in the 
kitchen or dining room, but they are 
usually in the basement or if they are 
not we move them to the basement and 
we charge $5 for that. 

A Delegate: Do you ever find a case 
where you have four or five circuits 
and the meter on the verandah? 

Mr. McPherson: We have no condi- 


What is included in 


tions like that, if we do they are very 
fare cases. 

A Delegate: Do you use B.X. cable? 

Mr. McPherson: Flexible conduit. 

A Delegate: How do you do about 
grounding ; how long does it take to do 
that ° 

Mr. McPherson: The average house 
as it stands, it is not much of a job 
when you are running from the base- 
ment. 

A Delegate: What method do you 
use? 

Mr. McPherson: We use No. 10 
wire; it is in the house, and usually 
running the same way as the joists. If 
we have a very long run to make, ten 
feet or better, we ground from the 
cable to the water pipe, if it is a cold 
water pipe. I think probably our in- 
spection system is a little different to 
what you have here. 

A Delegate: Don’t you ever run into 
trouble with furnace pipes, etc. getting 
in your way and taking up a little time 
with your overhead 16 percent. on a 
straight contract basis ? 

Mr. McPherson: It is.a straight con- 
tract. 

A Delegate: You do not manage a 
store? 

Mr. McPherson: No, just manage a 
workshop. | 

A Delegate: You do not make any 
inspection of conditions before your 
men go? 

Mr. McPherson: Once in a long 
time probably if I do not know the 
place. I have lived in the town all my 
life and know practically all the houses 
in every district, and one of the men 
who puts in ranges is also very fam- 
iliar with the town, and if you stop to 
think you can probably picture the 


70 THEY BULTE TaIN: 


ATTRITION 


class of house you are hable to meet. 

A Delegate: Do you ever run across 
a house that has about thirty lights on 
one circuit, and do you take care of 
that without extra charge? 

Mr. McPherson: We can usually 
find a way past the meter; if the in- 
spector comes along and finds any fault 
we have to fix it up if it is not much 
of a job we can take care of it. 

A Delegate: Can you give us in de- 
tail the cost of items that go to make 
up the charge? , 

Mr. McPherson: Well I can give 
you the exact cost of each individual 
piece of material that goes in; I can 
give you the cost of two days, but it is 
performed on 


one day’s work 


December 18th., a week before Christ- 


mas. We installed four ranges—two 
ingkeigl ; 
SoS Conduit... oer $ 8.80 
200’—No. 6 R. C. Wire .......... 8.48 
Ani’ Lock. Nutss.2.. cee 10 
Bal BB UShtino sone eee 24 
4h Condiuleismis eee 2:16 
4 —1” 3 hole covers .....c... ae 
4.60 amp: Ent, SW 17.00 
24 —I4" Federal Bush ........ 712 
4 —3%4” Z cA NE EES AZ 
81 —34” Flex. Conduit ........... 10.00 
360 —No. 8 R. C. Wire ..00........ 9.13 
8° No: 255) TB. Gon. .2 1.36 
62==No. 90 'C latins wee ae .60 
10’ —No. 10 R. C. Wire ........ 16 
3 No. 62588 Cutouts es .69 
l lb. Sheet Asbestos .............. 14 
BOY 14" coon ee, ee .60 
Total Cost of Ma- 
Petia] 24. saree ee $61.02 
Perintts. 2c eee 4.40 
Labor 2 s..2 2 ee 14.00 
Lotal Gosiese eee $79.42 


That $79.42 is for the four jobs, and 
the Hydro allowed me for the four 
jobs $115. 

A Delegate: What do you say the 
labor was? 

Mr. McPherson: $14.00. Out of these 


HEEL EEE CEE 


four jobs we took out the wiring that 
had been there and used in their light- 
ing service, and things like that, and 
that included the following items which 
we took back into the Shop and use 
them as we can. 


Credits 
4-30 “Amp, Sérvice »bOX¢Sues: onan $2.80 
2-314" Lock. Nuts! ae.es auc 03 
2 V5 Bushs cccjsienescetanecnee ae eee 05 
13334" Vock. Nutiieeee O1 
1-34" "Bushs asienintohe oso eee 03 
ASS 16" Conduit sn okeee oe 3.60 
TAGE PO es Ae ee ee 70 
2-7, Be Condtlets jc. veneeeeeeee 40 
21-—Federal sBush. scene 63 
$8.25 


The total material taken off the jobs 
is $8.25 and that brings the jobs down 
to $71.17 for the four jobs after de- 
ducting the $8.25) ofa Credit einer 
leaves me. a total of $43.83%0n° four 
range jobs or $10.96 each. 

The Charman: The material cost 
you have there is the cost to you? 

Mr. McPherson: ‘These prices are 
taken from Henderson’s inventory is- 
sued this year. What I have given 
you covers four ranges we put in last 
month, and I have also the figures 
covering seven ranges which we also 
installed. 

A Delegate: You do not take care 
of any truck mileage? 

Mr. McPherson: You have $43.83 
gross profit off an investment of 
$7 Le 

A Delegate: The cost of delivery is 
not in there. 

Mr. McPherson: I charge that to 
the Hydro. The wiring amounts to 
127250) 

A Delegate: Do you put a cut-off 
switch at the range? 

Mr. McPherson: No, a 60 amp. box. 
If the service is not bigger than a No. 
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6. If it is a No. 4 service we install 
the range separately. 


A Delegate: What items do you in- 
clude in your 16 percent. overhead, 
what constitutes your overhead ? 


Mr. McPherson: Rent, cost of do- 
ing business in general, the same as 
any ordinary business. 

A Delegate: Have you any system 
for taking care of your individual pay- 
ments that go to make up the over- 
head ° 

Mr. McPherson: No. 

The Chairman: This material you 
take off the job you keep that, you do 
not credit the consumer ? 

Mr. McPherson: We keep that. 

The Chairman: I might say that Mr. 
McPherson got his education in the 
Ford Motor Company’s plant in three 
or four different departments, and he 
has imbued Ford’s ideas into the wir- 
ing of a house, which is not a bad plan 
as you will no doubt gather. 

Mr. McPherson: I put in seven or 
eipht trom. January.tst. to LOth-=1 
will not go over this material, it is 
practically the same as the last sheet. 
Uhe total cost of labor, permits and 
material was $124.16 on seven ranges 
IT took off the credits for materials 
which amounted to $16.26 on the 
seven ranges, leaving a balance of 
$107.90 which figures $14.05 for each 
range. 

A Delegate: You say you had $14 
for time. 

Mr. McPherson: Yes. 

A Delegate: They actually installed 
four ranges in seven hours? 

Mr. McPherson: Practically, yes, 
that is two men. 

A Delegate: Are your services avail- 
able for other cities ? 


Mr. McPherson: No, I hardly think 
so. I am quite satisfied where I am. 
To tell you the truth I cannot see any- 
thing really remarkable about it; if 
you stop to think it is getting down to 
a system where you know where you 
are at. \hen I went into the contract- 
ing business I lost a lot of money and 
lost a lot I didn’t have and managed to 
get straightened out one way or an- 
other, and to-day I am in a fairly good 
position to do contracting business, 
and [I am in that position because I 
went out to work myself. If I have 
two or three hours a day to spare I do 
not run around someone’s office and 
waste it. I am good to the men and if 
they are two or three days sick they 
are not docked; the only time they are 
docked is when they have been out the 
night before and do not come back 
next morning. 

A Delegate: What type of fuse do 
you use? 

Mr. McPherson: The Hydro service 
fuse. 

A Delegate: Do you use a cutout on 
the range service? 

Mr. McPherson: If the service is a 
No. 6 we do not use it. 

A Delegate: In our district they 
make us use the L.B. 

Mr. McPherson: There are no com- 
plaints against the goosenecks. 

A Delegate: Do you use a steel box ? 

Mr. McPherson: No. 

A Delegate: All open? 

Mr. McPherson: Yes. 

A Delegate: Does your price cover 
the installation of a 76 amp. range? 

Mr. McPherson: Really to tell the 
truth I do not believe we put in a 76. 

A Delegate: The ordinary cabinet 
range is about 76 amps. 
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Mr. McPherson: I thought they ran 
from 54 to 60. 

A Delegate; Ii it calls for a No. 76° 

Mr. McPherson: It is up to the in- 
spector to decide. 

A Delegate: What part of the house 
do you put the service on? 

Mr. McPherson: In Walkerville 
they are all practically an alley service 
and the same applies to Windsor. 

A Delegate: You have a much 
longer run than 20 feet. 

Mr. McPherson: You will not find 
so many in the front of the house. 

A Delegate; Your firm does not 
bring the wires to the front of the 
house ? 

Mr. McPherson: We do that, we 
connect up wherever the service comes 
in. It might mean a lot but we do the 
work according to the contract. 

A Delegate: What type of 60 amp. 
box do you use? 

Mr. McPherson: We can use any- 
thing. 

A Delegate: 1 am quite satisfied this 
condition is all right, but it does not 
apply to the average condition. 

The Chairman: It was never con- 
tended that what suits one municipality 
would suit another. At the same time 
there are certain methods that are em- 
ployed which I think might well stand 
emulation. Ofcourse when youanalyze 
the cost as used in Walkerville you will 
see the system used by Mr. McPherson 
where he keeps track of every little 
detail in connection with the installa- 
tion from the time the order is received 
and during the time the men are on the 
job right to the finish. The amount of 
material used is always a pretty good 
criterion of the amount of labor that 
should be utilized to put the material 


into use. If a man uses a 14-foot con- 
duit he is not going to cut that up into 
14 pieces; another fellow uses 15 feet 
and there is about the same amount of 
labor to put it on the wall. If another 
fellow uses 35 feet you would natur- 
ally expect there are going to be a 
couple of bends and a few more joints 
to put in, and naturally labor would be 
a little more, but there should not be 
such a difference as there is between 
$3.70 and $17 for the installation of 
a 60 amp. service. 

A Delegate: How would that rate 
compare to Windsor which is right 
close ? 

Mr. McPherson: Windsor’s installa- 
tion price is $28. 

The Chairman: They have not the 
same method of installing ranges as in 
Walkerville. 

Mr. McPherson: We have as one of 
the inspectors of the. Border Cities a 
man who is very reasonable. If you 
get into a job where you might require 
advice from him you call him up and 
ask him if you can do a certain thing 
and he would look at it and would say 
yes, but 1f you did not call him up and 
he found out what you were doing he 
would probably throw the job out. 

The Chairman: At the same time he 
is living up to the rules? 

Mr. McPherson: Yes. 

The Chairman: If he is living up to 
the rules of the Code Book a general 
inspection should not do any harm? 


Mr. McPherson: He is a man who 
has worked on electrical work and 
knows what he is talking about. You 
take a man out of an office and give 
him an inspector’s job he might make 
a good engineer but a poor inspector. 

A Delegate: There is a great deal of 
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difference in the manner in which the 
Inspection Department makes you do 
work in different municipalities. I 
know when the man comes from Ham- 
ilton into the Town of St. Mary’s he 
condemns stuff which we put in and 
which has been passed by our in- 
spector. 


The Chairman: You have not a flex- 
ible inspector. 


A Delegate: The same thing exists 
in Niagara Falls. 

A Delegate 
Mary’s our cost to the consumer is 
about $40, and in other places for the 
same installation it is $60, and we are 
up against that trouble all the time. 
The hardware stores in St. Mary’s 
feel that we should not be doing busi- 
ness and are doing this work from 
time to time much lower than we are. 
I would like to ask Mr. McPherson in 
connection with putting in a service 
box, supposing a customer says I want 
it brought in the back; in that case do 
you run all the way back on the out- 
side of the wall—it might make a 40 
foot service? Do you make a special 
service supposing he objects to having 
the wires go up the side? We had a 
case where we were running three No. 
4's and the job was a $90 job, and we 
should have put it in for $55 but the 
man had to have it done in a certain 
way. He wanted a lot of provisions 
made for extensions should he require 
them. | 

Mr. McPherson: It is up to him to 
pay for it. 

A Delegate: 
extra 

Mr. McPherson: Yes. 

A Delegate: Your installation is 
standard ? 


That would be an 


(SyeVonyes Feiner ot: 


Mr. McPherson: Yes. I think 
where we save a lot of time is that the 
men take the range with them; the 
range 1s there and they take their tackle 
directly to the job. 

A Delegate: You do not assemble 
the range? 

Mr. McPherson: They are all as- 
sembled for us, and that means quite 
a bit, you have everything there to 
work with. 

The Chairman: Gentlemen, if you 
have any questions to ask I wish you 
would stand up. 

A Delegate; I would like to know if 
the price of $27.50 applies to any house 
in the city or district ? 

Mr. McPherson: Applies to any 
house in the Border Cities; we cover 
a territory of about 25 miles. You 
must understand the Walkerville 
Hydro have to pay excess cartage out- 
side of the city limits. We have a 
scale we work on, the more miles, the 
more it Is. 

A Delegate: Do you have any diffi- 
culty in getting to a place and having 
the man say that the service is not to 
be put where you figure on putting it, 
and in that way it costs more? 

Mr. McPherson: We charge $5 for 
moving a meter from the point where 
the meter is when we go there. 

A Delegate: Do you think a system 
of having the services uniform would 
be satisfactory? In connection with 
this you would never find two houses 
the same. Do you know of any town 
in Ontario where all houses are the 
same ? 

Mr. McPherson: J hardly believe 
you can make up a standard service in 
the Shop. In one case you will find 
the job is a four foot job and the next 
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an eight foot job, and the walls will 
run in varying thickness, but in those 
cases you can take the gooseneck and 
cut off any amount that is necessary ; 
the gooseneck can be bent to suit the 
necessity and there is very little work 
at all. 

A Delegate: Why is it in some 
towns they charge for running the 
meter service to the house from the 
street ° 

Mr. McPherson: That would apply 
in rural districts. 

A Delegate: That runs in some cases 
from $10 to $12, depending on what 
property they have between the street 
line and the house. Why should that 
be charged ? 

Chairman: It is the local policy 
everybody understands, and when they 
ask for a service they know they have 
to pay for the service. The same ap- 
plies on water services and gas ser- 
vices in some municipalities where they 
have these local utilities. It is gen- 
erally understood by the people in the 


municipalities. 

Mr. Tobin: Last year when the ques- 
tion came up at Orillia I made a state- 
ment and it came in for some criticism 
when I said we should make money in 
Before I came 
to the Convention I had the girl in the 


doing our own wiring. 


office go back over the books and pick 
out the jobs we had done and set forth 
You 


understand we do general contracting. 


the total amount we received. 
All the wiring we did from the Ist. 
January up to the 3lst. January in- 
cluding the cost of material and cost 
of labor and overhead expenses—we 
had about 500 odd jobs—our total for 
that was $14,865; of that $7,334.00 
was material cost, $3,167.00 was labor 


cost, giving us a gross profit of $4,- 
364.00 on that wiring, and that gross 
profit represents about 29 percent. plus 
on our selling price or about 40 percent. 
plus on our cost price. We do our 
own wiring, and have our own wiring 
department. Prior to that we had out- 
siders doing that work, but we did not 
get service and satisfaction and we de- 
cided to do it ourselves. We have now 
our own wiring foreman .who looks 
after the services and the service men 
outside of selling any appliances. In 
our wiring, our wiring inspector goes 
out on the job and figures the material 
he is going to require and he comes 
back and hands that in and we have a 
boy who does nothing but make up 
services. When a man is ready for a 
job, the material the foreman requires 
for the job is already made up and 1s 
taken to the job. Sometimes the fore- 
man does not come back for a week, 
in fact I have known times a man has 
not been at the Shop from Saturday 
morning till Monday for two weeks at 
a time. 


I feel it is a good thing for the larger 
Shops to operate their own wiring de- 
partment. They get better service and 
have better control over installation, 
and they will make more money. We 
used to get requests for wiring houses 
and we would say all right we will get 
this other man to go over and it was 
not always the best thing, and since 
that time we have been doing all our 
own work in connection with wiring 
and are very well satisfied. 


A Delegate: What is your charge? 


Answer: We.charge a flat rate of 
$35 for No. 6 and $45 for a No. 4, 
and it does not make any difference 
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whether the meter is in the attic or in 
the basement. 

Question: Where are most of the 
meters ? 

Answer: The most of them are in 
the cellar, odd ones are in the attic. 

A Delegate: There are two items 
which enter into the low cost of in- 
stallation to the consumers, in the 
Border Cities. One is the fact that we 
are able to get such a low price from 
Walkerville, which is $27.50 by Mr. 
McPherson, and I venture to say we 
could get half a dozen wiring con- 
tractors todo it at the same price. One 
reason they can give us that price is 
that we have such a large volume of 
range installation, more I believe in the 
Border Cities than other municipali- 
ties, and to show the people do not 
have anything to do with the Hydro 
we last year sold 1,043 ranges and we 
only wired 470, in other words more 
than half of the ranges which we sold 
the wiring for same was done by some 
other contractor. The second item 
which enters into the low cost is the 
fact that we pay our contractor $28 
and we sell to the consumer for $28.50, 
and I do not think that is a fair margin 
of profit; we do not make a profit on 
it. The fact remains those prices are 
set, and competition keeps us at those 
prices. We ought to have a profit. 

A Delegate: What happens, Mr. 
McPherson, where you have a house 
that has a lot of other electrical equip- 


ment, is it still done at the same price ? 


Mr. McPherson: Our flat price only 
covers three No. 6’s. 


A Delegate: How do you determine 
in selling a range what size wire it is 
going to need? 


Mr. McPherson: The way that is 


taken careof,the customer comes in and 
asks for a price for installation, saying 
they have a standard system and we 
tell them the price is going to be $27.50 
When the contractor gets on the job 
we find that the customer wants a base 
plug put in. 

A Delegate: Supposing he has other 
equipment, supposing he has a No. 6 
and you take the job for $27.50, and 
you find a No. 4 or No. 2? 


Mr. McPherson: ‘That all depends 
on where the house is situated. If 
there is no other electrical equipment, 
or if they find through error they have 
misrepresented the conditions at the 
time of selling the range—unless the 
conditions are as they state the price 
will not be $27.50. If we go out and 
find they have other equipment we 
quote a price and get them to sign a 
contract and the price quoted is $27.50 
and if it is found that it is going to be 
more than the price quoted the cus- 
tomer must come in and make satis- 
factory adjustment. The dealer must 
have a contract signed agreeing to pay 
That happens very rarely, and 
it is only once in a long time that it is 
found the price exceeds that named in 
the contract. 85 percent. of the in- 
stallations are made on the basis of 
$2 7a: 

A Delegate: What do you do to pro- 
tect yourself in a case where a cus- 
tomer may come in and want a 3,000 
watt heater or something of that kind 
to be carried on three No. 6 service 
wires ? 

Mr. McPherson: Three No. 6’s will 
take care of a range and a water heater 
or a range and a fireplace. 

A Delegate: Along with lighting ? 

Mr. McPherson: I do not know. 
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A Delegate: In small houses it 
might. 

Mr. McPherson: We generally 
know the type of house very well 


throughout our district, and the houses 
are not as big as you have in Toronto, 
and we are acquainted with local con- 
ditions probably better than you are. 

A Delegate; What is the carrying 
capacity of three No. 6 wires? 

Mr. McPherson: 60 amps. 

A Delegate: Your ordinary cabinet 
range is 76 amps, and the water heater 
is 108. 

Mr. McPherson: 76 amps would be 
110 volts, and you can put on as much 
equipment as you like so long as you 
do not go over the 60 amps. 

Mr. Heeg: li 
closed on this subject I take great plea- 


the discussion 1s 


sure in moving a hearty vote of thanks 
to Mr. McPherson. I know from my 
experience that the question of putting 
in services and the charges in connec- 
tion therewith has been one that has 
been the difficult part of the business 
and the information Mr. McPherson 
has given us to-day 1s worth the time, 
and I take great pleasure in moving a 
hearty vote of thanks. 

(Motion duly seconded and carried 
with applause. ) 

The afternoon session was occupied 
by discussion on standardizing prices 
of appliances and installation of appli- 
ances in the various Hydro Shops and 
culminated in the appointing of a Com- 
mittee as follows :— 


Mr. Tobin, of Stratford, 
Mr. Blay, of London, 

Mr. Stewart, of Toronto, 
Mr. Phelan, of Windsor, 
Mr. McColl, of Walkerville, 
Mr. Chase, of Bowmanville, 
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Mr. Cole, of St. Mary’s, 

Mr. Childs, of Hamilton, 
Mickler. 

to look into the matter of existing 
prices on the various types of appli- 
ances large and small being sold in On- 
tario and to report their findings at a 
future meeting to be held at an early 
date. The discussion on this question 
is very long and as no definite recom- 
mendations were put forward it is not 
necessary to publish all of the discus- 
sion in detail. 

The question of the continuation of 
the publication of the Hydro Lamp 
Bulletin was put up for discussion and 
it was unanimously decided that the 
Lamp should continue in its present 
form as it was felt that it was perform- 
ing a very useful function and met 
with the approval of Hydro Officials 
and Hydro Consumers alike. 

As the time was opportune for ad- 
vancing a little information about in- 
spection and testing of Hydro Lamps 
Mr. Cousins, of the Hydro Laboratory, 
described fully how Hydro Lamps 
reach their high state of perfection by 
outlining the routine of inspection at 
the factory and the testing done at our 
Laboratory on lamps which are made 
to bear the Hydro Label. A great 
many questions concerning the guar- 
antee of Hydro Lamp, the method of 
making replacements and so on, were 
discussed and it was felt that the men 
actively engaged in selling Hydro 
Lamps are a little better equipped to 
talk about the Hydro Lamp than here- 
tofore. 

This ended the programme for the 
day and terminated what was ack- 
nowledged by all to be a very success- 
ful Merchandising Session. 
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Reports 
Auditors’ Report 


Toronto, January 17, 1924. 
Nir i Phelps: 
Vice-President, Association of Municipal Electrical 
Utilities of Ontario. 


eae Olt —— 

\We beg to advise you that we have audited the accounts of the above Asso- 
ciation for the year 1923, and find that the amounts shown on statement given 
below as being received are certified to by the Secretary as being the total re- 
ceipts for the year, disbursements are supported by properly authorized 
vouchers, and the cash balance as shown to be on hand is in accord with the 
bank Pass Book. 


> AEM ENT OP TRECEIPTS AND) DISBURSEMENTS FOR 
YEAR 1923: 


RCEEP TT S* 

Pe ancemugbunks | antia tye, Lume eet or ress $: 985.92 

DCT AARC eee nc Me Re ae ee rt sans AS S19 50 

PE POC Ce Ras Ces ate Re ha et) SAAR sd cokste sash 350.00 

COVEN don m Milder en ANUATY orale. i0 cach dole 366.00 

Garo MeDIMer sn) Lien, Mreeiiee sii.) See ore ode 297 00 

MitercotrOne bank. WA CCOUNts.,.)..08 tithe re: 34.86 $3,353.28 
DISBURSEMENTS: 

ASAE AL Ta ca CORY Ue Foy es 0/21 02 a ee Bie een ee ie en ne 421.03 

Brae lin te GN CMCC Sp tmsh irl Anke Ws %.y ot en yen a 280.74 

| wLaifa UL et POE CRAMP ahs tk Lode, Oot A Rg 791.50 

| Rey REY 6 LNNORS «tet AW Ly ser RS OP eae ee Bee ae V79:75 

babel RWG SMS. fee. eal eres eh eed en el nO 66.00 

LSSNeLiG, IE ECS Obakes Sele Oe ae Ren ne ht ae en ae ame ee aN 1530 

eM a LC CORGEA VRS HOTS Aas vhs Seay seecduts (Mags 1 ta added 100.00 

Per iCOmiIse ya tm eres crcRe OkNIe KO k S Nee oe 1,500.96 $3,353.28 


Respectfully submitted, 
R. C. McCollum 
Sed. W. G. Pierdon 
Auditors. 
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Regulations and Standards 
Committee 


The Commission’s Book of Rules 
and Regulations for Inside Electrical 
Installations has undergone thorough 
revision both in order to eliminate use- 
less material and to embody new fea- 
Tures. 


The language, which in some in- 
stances was borrowed from the Na- 
tional Electrical Code, has been im- 
proved, and the meaning of all rules 
has, as far as possible, been expressed 
so as to make their intent very clear. 


All new matter contained in the 1920 
Edition of the National Electrical Code 
and in the 1924 Edition of the Na- 
tional Electrical Code has been care- 
fully sifted, and such portions as it 
seemed to be desirable or necessary to 
insert in the Commission’s rules have 
been embodied in the draft now pre- 
pared. 

In the draft presented the objection- 
able features have, it is believed, been 
entirely eliminated. The rules have 
been, as far as possible, rearranged in 
such a manner as to do away with the 
necessity for repeating one rule several 
times different headings—in 
carrying out this scheme it was found 


under 


possible to discard many rules of a 
repetitive nature, thus reducing the 
total number and simplifying the whole 
book. 

consideration 
shewed that several rules were unne- 


Further, careful 
cessary, particularly some which cover 
points now taken care of by the Ap- 
provals Laboratory; again a number 
of rules have been taken out as being 
entirely unnecessary since it was found 
to be possible to adequately take care 
of them in the General Rules which 


must obviously apply throughout the 
whole book. 

In some cases whole sets of rules 
have been rejected as is shewn later. 


It is further proposed to reject most 
of the illustrations, which have been a 
feature of former editions of the 
Rules and merely retain those of a dia- 
grammatic nature illustrating methods 
of construction or connection. 


A number of new definitions have 
been added and there are now some 
general recommendations inserted to- 
wards the end of the book. 


In the “Miscellaneous” section the 
rules under “Constant Current Sys- 
tems’, “Electric-GasLicltine# sane 
“Signalling Systems” have been taken 
out, as have also those under “Car 
Wiring and Equipment of _Cars” 
though the rules under “Car Houses” 
have been retained with some revisions. 

A new section entitled “Outdoor In- 
stallation Work on Private Property 
and Premises” has been added under 
the heading “Miscellaneous”. 


A new set of rules on Radio Installa- 
tions which was drafted by a special 
committee, in 1922, is being sent out 
to the members of the Main Com- 
mittee was presented for discussion. 


A meeting of the Main Committee 
on Rules and Regulations (Inside 
Work) was held on January 10th., 
1924. 


At this meeting the new draft of 
rules as prepared by the Sub-Com- 
mittee was presented for discussion. 

After the Chairman had briefly out- 
lined the work done by the Sub-Com- 
mittee, the Secretary brought forward 
for discussion, one by one, those rules 
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which were new or else were sufficient- 
ly changed from the original to war- 
rant special consideration by the Main 
Committee. The great majority of 
these rules was approved of without 
change and, in a number, minor altera- 
tions were proposed and in some cases 
adopted. 


After the whole of the draft of the 
new rules had been covered, the sub- 
ject of “Conduit Wiring with a Bare 
Neutral” was brought up by the Chair- 
man. 


There was a considerable amount of 
discussion on this proposed system of 
wiring, and it was generally recognizes 
that it had the merit, where grounding 
conditions are favorable, of greater 
safety than present systems, particular- 
ly, in relation to such matters as the 
use of electric heaters in bathrooms, 
where the menace to life is becoming 
serious. 


Finally, Mr. Heeg moved that the 
system be given a trial, and Mr. Wills 
Maclachlan seconded motion, 
which was carried. 


Mr. McKay, who represents the 
Electrical Manufacturers, was, unfor- 
tunately, unable to be present at the 
meeting during the time when this sys- 
tem of wiring was being discussed, and 
he made a special request later, which 
was acceded to, that several of the re- 
presentatives of the manufacturers be 
given an opportunity of meeting the 
Sub-Committee on Rules and Regula- 
tions (Inside Work) so that. their 
views might receive consideration. 

Eleven electrical manufacturing 
firms were represented at this meeting 
by thirteen representatives. 


this 


With the sanction of the Chairman 
Mr A Gantial)) Mr. Jt" Hall 


(CG, E.-Co.) put the following mo- 
tion -—— 

' That in the opinion of the manufac- 
turers represented at this meeting the 
time is not opportune for the changing 
of the wiring regulations to permit of 
installations with a bare neutral. 


This was seconded by Mr. E. Edgar 
(C: G. E. Co.) and carried (by the 
manufacturers’ representatives) unan- 
imously, 

The members of the Commission’s 
staff present at this meeting took no 
part in this motion. 


In 1922, a Committee was appointed 
to prepare rules on Radio Work, these 
rules, based to some extent on the then 
proposed rules of the N. B. F. A. were 
drafted, but held over, pending the re- 
drafting of the Commission’s Book of 
Rules. 


The Radio Rules, as drafted, cover 
stations which receive and_ stations 
which both transmit and receive, but 
it has been thought impracticable to 
enforce rules for the former, and it is 
now proposed that only rules for sta- 
tions which both transmit and receive 
shall be included in the Commission’s 
Rules and Regulations. 

These Rules have not yet been sub- 
mitted to the Main Committee, but 
copies are being prepared and will be 
distributed in a few days. 


<a ( Se = oe <a ( 


Minutes of the Convention 


The Convention was called to order 
at the Carls-Rite Hotel, Toronto, at 
2.30 p.m., January 24th., 1924, the 
Vice-President, Mr. J. E. B. Phelps, 
being Chairman. 


The Secretary presented the report 
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of the auditors which showed a balance 
in the bank at the end of 1923 to be 
$1,500.96. At the end of 1922 this 
balance was $985.92. He also read the 
following correspondence :— 

A letter from the Master of Zeta 
Lodge, Free Masons, extending an in- 
vitation to the Masonic members of the 
Association to visit that Lodge on the 
following evening. 

A letter from Mr. E. V. Buchanan, 
London, suggesting that arrangements 
be made with the Hydro-Electric 
Power Commission for the publication 
in the Bulletin of notices of apparatus 
for sale by the municipalities. 

A letter from the Manager of Big- 
win Inn, Lake of Bays, asking to have 
the Association hold its summer con- 
vention at that place. 


A letter from Mayor Breithaupt, 
Mayor of Kitchener, inviting the As- 
sociation to hold its summer conven- 
tion in Kitchener. 


He also referred’to ‘a resolution 
passed at the Executive meeting on 
October 5, 1923, in regard to a sugges- 
tion by Mr. Wills Maclachlan that the 
summer convention be held jointly 
with the Canadian Electrical Associa- 
tion and the Canadian Electric Rail- 
ways’ Association, which was referred 
to the Convention for consideration. 

After discussing the suggestion re- 
garding the listing of apparatus for 
sale, it was—Moved by Mr. E. V. 
Buchanan, and seconded by Mr. V. 
S. McIntyre: That the Hydro-Electric 
Power Commission of Ontario be re- 
quested to reserve space in the Bulletin 
each month to list equipment for sale 
by the municipalities. Carried 

Mr. A. S. L. Barnes presented the 
report of the Regulations and Stand- 


ards Committee on behalf of Mr. J. J. 
Heeg, Committee Chairman. It was 
moved by Mr. J. J. Heeg, and seconded 
by Mr.H. OQ, Pisk:, Whatineseaore 
of the Regulations and Standards Com- 
mittee be adopted. Carried 


On. behalf. of Mr “Ps BS Water 
Chairman of the Rates Committee, 
Mr. E. V. Buchanan, advised that this 
Committee had met that morning and 
had adjourned until evening, and a re- 
port would be forthcoming on the 
following day. 

The Chairman then addressed the 
Convention complimenting the dele- 
gates on the work they had accom- 
plished in the past and welcoming them 
to the meeting. He also referred to 
an invitation from the Executive of the 
Ontario Municipal Electrical Associa- 
tion to combine the two Associations 
under “the fone: ‘heads )\it aay ies 
Hannigan, Secretary of the O.M.E.A., 
not being present, discussion of the 
proposition was deferred until he 
should arrive. 


Mr. R. E. Smythies, Vice-President, 
Lincoln Electric Company, Limited, 
Toronto, presented a paper entitled 
“Recent Progress and Future Develop- 
ment in Electric Welding” which was 
illustrated by lantern slides. Discus- 
sion following this paper was by 
Messrs. E. V. Buchanan; V. S. McIn- 
tyre; M. J. McHenry; J. R. Hender- 
son; H. F. Shearer and O. H. Scott. 
It was moved by Mr. O. H. Scott and 
seconded by Mr. E. V. Buchanan: 
That Mr. Smythies be extended a 
hearty vote of thanks for his very 
splendid paper. Carried. 

The Secretary presented the report 
of the scrutineers of the officers elec- 
ted for the year 1924. There being 
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no nominees for District Director, 
Eastern District, Mr. J. E. Brown was 
declared elected to that office. The 
officers for 1924 are as follows :— 

Ecesilent 2 eee eee. helps 
WaCe= EM OSIG CNL o0-.0c8s, Woponlclatyre 
SOCLCLAT Sates iesucscs Meee lemient 
Sg ASLO b det Rees he pete ee eee are Ga) Macktler 


Directors : 
WacR@ Catton, 
OE SGC, 

M. J. McHenry. 


District Directors: 
Niagata District ........., J. G. Archibald 
Peni ay IS CPicL. mt. a i sSiadmeore 
Georgian Bay District....E. J. Stapleton 
eet OL ite DIStUiCl a veers. J. E. Brown 
ENROL Ie TMeOIStTICE. 053, c.c. Rupiieeotasord 


Mr. T. J. Hannigan addressed the 
Convention on the proposed amalga- 
mation with the Ontario Municipal 
Electrical Association. It was moved 
by Mr. R. H. Starr, and seconded by 
Mr. H. F. Shearer : That the matter of 
amalgamation of this Association with 
the Ontario Municipal Electrical As- 
sociation be referred to the Executive 
for consideration and report back to 
the Association at its next Convention. 
Carried. 

The Convention then entered into 
the question of fixing the place of 
meeting for the June Convention. It 
was moved by Mr. O. H. Scott, and 
seconded by Mr. J. J. Heeg: That the 
question of deciding a meeting place 
for the June Convention be referred to 
the Executive. Carried. 

The meeting adjourned at 5 p.m. 
At 6 p.m. that evening the delegates 
met for the Convention Dinner, when 
Hon. J. R. Cooke, Minister Without 
Portfolio and Hydro-Electric Power 
Commissioner, was the guest of the 


Association. Hon. Sir Adam Beck, 
Minister Without Portfolio and Chair- 
man, Hydro-Electric Power Commis- 
sion of Ontario, in a short address, 
introduced Mr. Cooke to the delegates. 
Mr. Cooke then gave a short address 
which was very much appreciated by 
everyone present. 

The Convention resumed its ses- 
sions at 9.30 on the morning of Jan- 
uary 25th., when Mr. Wills Maclachlan 
rose to explain that the suggestion re- 
ferred to on the previous day in re- 
ference to holding a joint Convention 
with the Canadian Electric Railway 
Association had come from him as a 
personal suggestion to the former 
President without any thought of it 
even being brought up at a public meet- 
ing. 

Mr. C. E. Schwenger, Distribution 
Engineer, Toronto Hydro-Electric 
System, then read a paper on “Voltage 
Regulation on A.C. Distribution Sys- 
tems”’, which was illustrated by lantern 
slides. Discussion following this paper 
Wasw Di WesstetumieOatisk, Ho, 
Shearete taps ecawicr «4... Roth- 
wells Dele Chartecs,.|.\V. Peart,.G. FE. 
Drew nwe..C.. Ulvadee, |. H:. Caster, 
Dey weuchanan and. 1. R. Cy Flint. 


It was moved by Mr. H. F. Shearer, 
and seconded by Mr. J. W. Peart: 
That a hearty vote of thanks be ex- 
tended to Mr. Schwenger for his very 
excellent and instructive paper. Car- 
ried. 

The session adjourned at 11.30 a.m. 

The afternoon session opened at 
2.30 P.M. when the Chairman intro- 
duced Mr. Pratt of the Dominion 
Power and Transmission Co. Limi- 
ted, Hamilton, and member of the 
Canadian Electrical Association, who 


82 TALE SB OIE Tay 


PRTTTTTTT TTT TTT TTT TTT EMIT TUTTI TTTT COUT OT TOMTOM COCO OOOO CCU LEC LLLLLLCLLDL LLL C LLL LLCO LLL Lone 


expressed his appreciation of the wel- 
come given him by the Association 
and of permitting him to listen to the 
proceedings of that afternoon. 

Mr. Wirt S. Scott, Manager, Indus- 
trial Heating Section, Westinghouse 
Electric and Manufacturing Company, 
East Pittsburg, Pa., presented his paper 
entitled “Industrial Electric Heating 
for the Central Stations and Manutfac- 
turers’, which was illustrated by lant- 
ern slides. Discussion following Mr. 
Scott’s paper was by Messrs. W. R. 
Gattoneh. Obisk: Few Buchanan: 
M.-J. McHenry, M. P. Whelan, R. 11. 
Siariy (yee arris.sh bs edt ence 
E. Kirkby, Pease and Muller. 

[It was moved by Mr. E. V. Buchanan, 
and seconded by Mr. J. G. Archibald: 
That the Convention extend a vote of 
thanks to Mr. Scott for coming and 
Carried: 


Mr. M. J. McHenry reported on be- 
halt ot Mrs PP) abs Yates, Charman: 
Rates Committee, advising that as a 


addressing the Association. 


result of the meetings of that Com- 
mittee, on the previous day, certain 
suggestions were made with reference 
fo. athe the 


adjustment of exist- 


ing domestic rates that would be 
presented’ to ‘the sGhatrnian | * of 


the Hydro-Electric Power Commission 
of Ontario for his consideration. Also 


COU EEE EET) 


that the Committee proposed meeting 
again in about two weeks’ time to con- 
sider adjustment of the commercial 
and power rates, after which a de- 
tailed report would be made. 


After thanking the delegates for 
their attendance and discussions onthe 
various papers, the Chairman declared 
the Convention adjourned at 5 p.m. 


In addition to the proceedings re- 
ported in the foregoing, the various 
Hydro Shop Managers and Appliance 
Salesmen had a separate meeting which 
lasted throughout the whole of the 
second day of the Convention. This 
meeting took the form of a round table 
conference, and was conducted by Mr. 
G. J. Mickler. The various problems 
arising out of electrical merchandis- 
ing and Hydro Shop management were 
the subjects discussed. 

There were 209 delegates who re- 
gistered during the Convention being 
classified as follows :— 


Classi A. tee sce ee 78 
Clason 2c, neers 16 
Commercial essere /2 
WSSOCIateS |. ere 26 
Guests 2%: >. ata i 

Total 209 


There were 238 who attended the 
Convention Dinner. 
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Mr. Wirt S.Scott’s Paper on Industrial Electric 
Heating will appear in the March Issue. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in January 1924. 


Appliances 


THe PEertess Mrc. Company, 122 
Wellington St., W., Toronto, Ont. 

Portable Floor Waxing and Polish- 
ing Machine, ‘Peerless’. 

* 

EMANUEL A. Martin, (Submittor ) 
47 W., 42nd. St., New York, N.Y. 

W. H. Banrreyp « Sons, Lrtp. 
(Mfr.), 370 Pape Ave., Toronto, Ont. 

Air Heaters, Portable Reflector & 


Convection Types. 
ee 


3 


Hurtey MacHINE Company, Linm- 
ITED, 66 Temperance St., Toronto, 
Ont. 

Electric Washing Machines, “Thor” 

INGSw 25 “and 32. “and 

oscillator. 


Superior” 


*K Ox 


MAXWELLS 
Ont. 

Electric Washing Machines, “Super- 
Vack 


Limirep, St. Marys, 


Ok 

PITTSBURGH GAGE & SUPPLY. Com- 
PANY, P.O. Box 1236, Pittsburgh, 
Pa. 

Electric Washing Machine, “Gain- 
aday”. 

DurABLE Evectrric APPLIANCE Cos 
81 Jarvis St., Toronto, Ont. 

Portable Air Heaters. 

Meyer Broruers, 101 Queen St., 
E., Toronto. . 


Ironing Machine. 
K *K oK 


CANADIAN WESTINGHOUSE Com- 
PANY Limitrep, Hamilton, Ont. 


Single and double burner Hot 
Plates, Nos. SH19306, SH20001 and 
1120002, SH20003, H20004 and 
F1Z0005. 

oe cok 


Puitie Girs Founpry, Kitchener, 
Ohne 

Air Compressors — Motor-driven, 
Models B and C 


ane 


“RACINE UNIversAL Moror Co., 
4642-44 Ravenswood Ave., Chicago, 
BIE 

Electric Hair Clipper, “Race”. 

* Ok Ok 

*BIRTMAN Exrecrric Co., 640 W. 
Raker sty icaco, Lp 

Suction Cleaner, “Magnetic” Model 
123, “Bee-Vac” Model G. 

eas 

* AUTOMATIC ELEcTRIC HEATER Co. 
(Mifr.) Warren, Pa. 

SEPcO AUTOMATIC HeEaTERS Ltp., 
(Submittor), 39 Richmond St., E., 
‘Toronto, 

Glue Heaters, “Sepco”. 


* OK 


Switches 


Avion: Krecrric Nine, Co. Lim- 
IrED, 526 Adelaide St., London, Ont. 

Knife Switches two, three and four 
Polewieat NOs. 11237625055 N62 550 
eee Joo Mie 020 tN. cee 
ete Oe tag 2545-255120? inclu-s 
2543-254120 inclu. ; 5533-55360 inclu. : 
With switch 


“Standardized” service 


84 BAE VBULLETIN 


PPT TTT 


boxes, Cat. Nos. $2533 S.N., 52536 
ete, SIU Eo.N: 


Knife Switches, double - throw, 
Motor starting. Cat. Nos. 2523M.; 
2526 M.: 2533 M.; 2536 M.; 2543 
Mo= 2546 Mi 5525 av eZee 
Boo. Mee SaoOe ws 


Knife Switches, single-throw, 3 and 
4 pole. Cat. Nos.-2533- C2551 207& 
niches H5S3C-55500G™ anche. 
554120C incl. 


Fittings 


BENJAMIN Erectric Mra. Co. oF 
GanaApA Limivep, LIel7eChariottersts 
Toronto. 


Medium Base Sockets “Benjamin”. 
Metal Shell, Key, Cat. Nos. 89480, 
89481. 


Medium Base Receptacles, “Ben- 
jamin”. Metal Shell with porcelain 
bases, Key, Cat. Nos. 86609, 88224, 
80022. 


Miscellaneous 


*STANDARD UNDERGROUND CABLE 
CoMPANY oF CANADA, Ltp., Ham- 
ilton, Ont. 


Flexible Cord—Rubber Sheathed, 
peo: 


* < Kk 
*These devices are under the Un- 


derwriters’ [Laboratories re-examina- 
tion or label service. 
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TRUE ECONOMY 


True economy is a combination of 
Hydro Lamps in homes and 
factories of Hydro. users 
and Low Hydro Rates. 


Hydro Lamps are designed by Hydro Engineers to 
produce the proper life and efficiency to suit the low 
rates in force on all Hydro Systems. 


Hydro Engineers inspect all Hydro Lamps at the 
Factory, to insure uniformity of quality and life- 
giving properties. The Hydro Laboratories are 
improving the quality of the Hydro Lamp by 
careful and scientific research. 


Hydro Lamps are made exclusively for the Hydro 
Electric Power Commission, for sale through the 
Hydro Shops. They are built to give 50% more life 
than is usually realized and the prices are no higher. 


Do not be misled into believing that when you buy 
Lamps Cheap you are getting Cheap Lamps. 


Hydro Lamps are the cheapest in the long run. 


Look for this label 


on the 
Jamps 
you buy EERO 


it 


mill 


O 


Gas Filled Lamps 
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Is Your Utility a Member? 


N the first of this month the 
Association of Municipal 
Electrical Utilities of Ontario 
completed the first five years 


of its existence. 

Prior to 1918 it was recognized that 
there should be some organization that 
would permit the Managers, Superin- 
tendents, Engineers and other Operat- 
ing Officials of the municipally owned 
come 


electric utilities in Ontario to 


together for the purpose of discussing 


With this in view the Engineers’ 
Sectiomey 101 
pal 


formed, but after several years of trial 


the Ontario Munici- 


Electrical Association was 
it was found that the arrangements 
under which it worked were not al- 
The 
of the former organization therefore, 
after de- 
cided association 
should be formed. 


together satisfactory. members 
considerable consideration 


that a _ separate 


The Association of Municipal Elec- 
trical Utilities was organized for the 
purpose of furthering the interests of 
Municipal Electrical Utilities in On- 
tario and for the mutual assistance of 
its members, education along technical 
and commercial lines, and the stand- 
ardization of methods, apparatus and 
materials. Membership in the Asso- 
ciation 1s open to all Ontario Muni- 
cipal Electrical Utilities, either oper- 
ated locally or by the Hydro-Flectric 
Power Commission of Ontario, upon 
The 


amount of dues required from each 


the payment of certain dues. 


utility depends upon the number of 
consumers served. 
On the first of March each year the 
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Association sends to each municipally 
owned electrical utility a statement 
showing the amount of dues required 
from it, to give it membership for 
that year. Every utility is, therefore, 
given an opportunity at this time of 
expressing its wish of becoming a 
member and of supporting the Associa- 
tion simply by forwarding the amount 
of dues asked. 

The membership list of the Associa- 


tion contains the names of a large 
proportion of the Municipal Electrical 
Utilities in Ontario. There are still 
a number who have not come in. It 
is in the interest of every utility to be 
a member and to take part in the acti- 
vities of the Association. More ben- 
efits are to be gained by participation 
and personal contact with its members 
than from reading brief reports of its 
proceedings. 


Fett © Leet © Lee 


Development of St. Lawrence River Power 


HE rapidly increasing de- 
mand electric 
recent has 

changed the relative value 
of potential the 
Provinee +0 sucha deeree thatene 
development Vor ir the 
power in the International reach of 
the: St Lawrence tRiver, imStead on 


for power 


during years 


developments in 


complete 


being looked upon with almost uni- 
versal apprehension that it might 
find noymarket for its eteat out- 
put, is now being demanded by 
power consumers and others in the 
vicinity of the proposed develop- 
ments and at very considerable dis- 
tances therefrom: This change of 
attitude is due in part to the rapid 
annual in the amount of 
the Province, 
and in part to the realization that 
Pie 


increase 
power demanded in 
which 
power can be transmitted has been 
increasing. latter Teature of 
the situation is perhaps affected by 


economic distance to 


This 


the approach to ultimate develop- 
ment at Niagara Falls and the con- 
increased value of 


sequent power 


to the district covered by the Nia- 


Furthermore, new 
developments in the Trent System 
are barely keeping pace with the 
growth of load, so that industry in 
thé. district is handicappedas age. 
supphes of power readily available 
at a reasonable’ price will attract 
new industries to the district. 

The International and Quebec 
reaches of the Steilawrencel havc 
provided for industries 
along the river for over a hundred 
years. At the present“time, some 
forty 


Sata Boysen, 


power 


power plants are operating 
with an output in excess of 300,000 
horsepower. Among these are the 
Cedarsa/s5ty5, Gamo thec: 
Soulanges and Massena, the first 
three of which transmit their out- 
put to distant points. Many of the 


plants’ sat 


other plants supply power for in- 
dustries located at the power sites. 
One of the characteristics of the 
river that makes it unusually valu- 
able for development on a large 
scale, is the small variation in flow. 
During the past sixty-four years 
the minimum flow has been 183,- 
O00 cubic feet per second, and the 
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maximum, 319,000, a ratio of one 
to one and_ three-quarters. The 
average flow during the period has 
been 247,000 cubic feet per second. 
The variation in water level during 
the year, at most points along the 
river, is in the neighborhood of two 
feet, with a maximum range of 
about five feet for the sixty-four 
year period. These figures for vari- 
ation in water level are for open 
water conditions. Ice jams have 
formed at times that have caused 
greater variation than those named. 

From Lake Ontario to Prescott, 
the river is deep and wide with 
very low velocities of flow, and a 
fall in water surface varying 
shghtly above and below one foot. 
A few miles below Prescott, at the 
head of the Galops Rapids, a ridge 
of hard rock forms the control for 
the outflow of the lake. From this 
pomt ony tor Lake’ St.Francis: be- 
low Cornwall; the fall is every- 
where appreciable, with steep pit- 
ches at the Rapide Plat, Farran's 
Point and Long Sault. The whole 
fall from Lake Ontario to Lake St. 
Francis is ninety-two feet. Just 
opposite Cornwall the Internation- 
al boundary enters the river from 
the south, and a few miles further 
east the Interprovincial boundary 
enters» Lake mot. Mrancis from the 


north. Thus, above Cornwall the 
river is an international stream. 
while below Cornwall the power 
reaches are entirely within the 


Province of Quebec. The Province 
of Ontario, is thus interested, so 
far as power development is con- 
cerned, in this International reach. 

Two general schemes of power 


development are worthy of consid- 


eration. The first of these involves 
the construction of dams and 
power houses in the vicinity of the 
Long Sault Rapids, whereby all of 
the available fall in the Interna- 
tional reach of the river would he 
used at one point. Of the whole 
fall from Lake Ontario to Lake St. 
Francis, the part available for 
power varies according to different 
engineers or organizations, that 
have reported upon schemes, from 
70 feet to 82 feet. The remainder 
is used in surface slope of the river 
or at control dams. 

One of these schemes is known 
as (sehieme: “AY an the’ Hydro-ré& 
port. In this scheme it is proposed 
to build a control dam in three sec- 
tions from the Canadian to the 
American shores, about two miles 
upstream from By 
this means, variations in discharge 
and Lake Ontario level can be 
effected -without change in the 
headwater elevation at the power 
house. The main dam is located in 
the Long Sault Rapids joining the 
eastern end~of -—Long Sault Island 
with the western end of Barnhart 
Island. A second dam at the head of 
Long Sault Island closes the South 
Sault Channel, and the closure of 
the channels is completed by a con- 


Morrisburg. 


crete dam backed by an earth fill 
extending from the north end of 
the power houses, which are at the 
east end of Barnhart Island, to the 
high ground near the centre of 
shieéek struc- 
tures. control the channel north of 
Sheek Island. The channel between 
Sheek Island and Barnhart Island 
will serve as the power canal lead- 
ing to the forebay to be excavated 


Island. Navigation 
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at theveast end ror Baruharte island, 
Two power houses are proposed, 
forming a broad “V” in plan, with 
them. These 
will house fifty-two units develop- 
ing 34,000 horsepower each under 
ahead of /4:5 feet Lhercated age 
acity of the plant is 1,500,000 horse- 
power. The headwater elevation in 
the forebay will be 231. (Lake On- 
tar1o a elevation of 
246.5). Structures are designed sc 
that the headwater elevation mav 
be increased at some future. time 
if it is feasible to do so. Over 11,006 
acres will be subject to damage by 
flooding, which will be increased te. 
29,000 in the event of the head- 
water elevation being increased to 
240, which is a possibility. 


ice sluices between 


has mean 


vides the head to be developed into 
two parts, making a so-called two- 
stage development) 25chemesus, 2 
and “C”, of the Hydrougrepert be. 
long to this general scheme. They 
differ from each other in the loca- 
tion of the upper power house, 
which is at Morrisburg in Scheme 
“BY, and -at-Grysler- dsland@etodn 
and one-half miles downstream 
from Morrisburg, in Scheme “C”. 
Below Crysler Island these two 
schemes: are +identical—a second 
power house and dam being pro- 
jected“at. Barnhar te lk tandweas 
Scheme “A”, but under a lower 
head, viz., 54.5 feet. The profile of 
the after development 


in 


river is 


shown in Figure 1. 
Somewhat 


more attention has 


rp ee : 7 Ee : : is “py” 
he second general scheme di- been paid to Scheme “B” of late; 
oS 
é 
§ g g § ¢ 
ares 5 =« 5 cia : : S § 
= N z “ 
| 4,2 0 Na Ae Ais AOR a eee er One, 
ae é s sre oS 30 OE “3 Sone) ae 
= ac q uw & = < is ND oRineend ener Oo 
Prescorr ; ' CARQINAL 1 IRoquois Mornipauro peg ' ' ' , | LAyoine or ' zt Cormac 
250 
El.241-8 f 
4 EI. 214. 
f i Cas! El.210-0 49 
4, Z H 
200 A a Z H 
. A f > y y 
3 | % o H 
i 
ry | Y 
a EN | | } 154-9 
: | y . 
| ? | Y aia, 
| z | BN Bea 2. 
| $ | free 3° 
S$ 4 
rooirast | 4 
uae) ; i. ———— read =e 2 ee 
- A * 4! © ‘ ‘ © ‘ a © s 
g < 2 g ge Sy s S 3 ; 
2 $ 8 3 2 Pe 2 28 
: N Fe ew: Y ss O8 ER K 3: rr 
Wehaet » § $ 3 be oe see sé 
3 S Q S 8 3 : 
| So OENSBUR . - Waooiw: eTON as = : > : : 
} 
HYDRO ELECTRIC POWER COMMISSION 
OF ONTARIO 
ST LAWRENCE RIVER 
Provect FOR ComBineo Devecoemenr OF THE River 
ror Power ano NavicaTion Faom 
Prescorr To Cor 
| SCHEME B 
Two Stace DeveLopment of Power 
AT Monnissure ano BARNHART IsLaNo 
fig. 1. Profile of St. Lawrence River after Developme Sch B 
came i ) JP OL. Lawrence Kiver after Cve opment, OCHEME b 


DE “BOLLETIN 


UUUOTTTTT TAT AVO ECT CTAA CEA CUO UAE CET Cee eee 


AG fe Real ney es 
Ge = NA 


.. 


I * 
iol JET 
cue Hoge 
1 


ie 


ws 2 ie 


Ss 

op tei Se ae 

[ieee 2) ut 

ee | yi a 
y 


Fig. 2. Power Houses and Dam, 


on account of some of the advant- 
ages it possesses, as, for example, 
the rapidity with which it could be 
carried to the producing stage. 

The first stage of this develop- 
ment would consist of the struc- 
tures in the vicinity of Morrisburg. 
(A map of the locality with these 
structures marked thereon, is 
shown in Figure 2). The ~ main 
channel of the river will be blocked 
by a dam extending from the Can- 
adian shore, about one mile above 
Morrisburg, to Ogden Island. Fac- 
ing Morrisburg will be a Canadian 
and an American power house, the 
former extending across the chan- 
nel from Murphy Point to Clark 
Island, and the latter from Clark 
Island to Ogden Island. The chan- 
nel between Ogden Island and the 
American shore, known as Little 
River, forms the channel leading 
to the forebay of the two power 
houses. 
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POWER “Houses 
cy reef 


Upper Development, Scheme B. 


The power houses will operate 
normally under a head of 27 feet 
and, according to the preliminary 
designs, will contain sixty-five 
units with a capacity of 10,800 
horsepower each. Recent develop- 
ments in turbine design may war- 
rant the use of a smaller number 
of units of greater capacity than 
these. 

The velocities in the river from 
the head of the Galops Rapids to 


Morrisburg, and in fact to the 
lower development at Barnhart 
Island in Scheme “B”, will be so 


great as to prevent an ice cover 


forming. The run of ice in the 
river under these conditions will 
follow the south shore when a 


north wind is blowing, and vice 
versa. To dispose of this ice, spe- 
cial sluices are provided at the 
north end of the dam in the main 
channel, and in an excavated chan- 
nel south-east of the American 
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Fig. 3. Power Houses and Dam, Lower Development, Scheme B. 


power house at Murphy Point. 


sine development in 
scheme “B” is quite similar, as to 
location of structures, to Scheme 
“A”, but the headwater level 1s at 
elevation 210 at Barnhart Island. 
Higureg> dseaemap or the iver ain 
the vicinity Jor, the “Lone 7 Sault 
Rapids, and shows the location ot 


main) dam epowerehousc,. cto, in 
Scheme “B”. 


lower 


The two power houses will con- 
tain hity, units, eacnewithea rated 
capacity of 25,000 horsepower un- 
der a head of 54:5 feet. Together 
with the power house at Morris- 
burg, the rated capacity of the 
plant will be 1,600,000 horsepower. 
The installed capacity of course 


exceeds this. About 6,000 acres will 
be damaged by flooding. 

The construction of the dams 
at Morrisburg will necessitate the 
substitution of an artificial system 
of control of lake levels and dis- 
charge for the natural system pro- 
vided by the crest of the Galops 
Rapids. Various systems of regu- 
lation have been investigated and, 
basing conclusions upon the effect 
of these when applied to the actual 
outflow of the lake, month by 
month since 1860, it will be possible 
to increase the minimum lake level 
and outflow, decrease the maxi- 
mum and improve navigation levels 
appreciably downstream from 
Lake St. Francis during the low 
water Fall months. 
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Industrial Electric Heating for the Central 
Stations and Manufacturers 


By Wirt S. Scott, Manager, Industrial Heating Section, Westinghouse 
Electric and Manufacturing Company, East Pittsburg, Pa. 


HE advance of civilization 
| depends upon the art of 
heating. Notwithstanding 
this, the art of heating has 
not kept pace with other develop- 
ments, which reasons are apparent. 

Until within the past 7 or 8 years, 
fuel, labor and materials were cheap. 
Inefficiency in operation was toler- 
ated since losses resulting as such, 
were of secondary consideration. 
Efficiency in ovens and furnaces was 
practically an unknown quality, due 
to the low fuel costs. Ovens and 
furnaces were designed and built by 
the user without any knowledge of 
what to expect in the way of heat 
losses. Manufacturers could afford 
to pay for labor to watch the ovens 
or furnaces, to handle rejected or 
spoiled materials, or to carry or truck 
material around, in and out of the 
ovens or furnaces by hand. Materi- 
als were so cheap that in case it were 
improperly heat treated, it could be 
reheat-treated or perhaps entirely 
discarded without a great loss. 

Fuel, regardless of its character, 
can no longer be wastefully used, as 
in the past, and industrial plants are 
becoming educated to the use of bet- 
ter construction in ovens and fur- 
naces. This condition makes it 
increasingly easy to sell electric 
heating appartus, which due to the 
fact that the fundamental cost is high, 


must be designed and built to con. 
serve energy necessitating a more 
expensive construction. 

The high price of labor demands 
that each manufacturing plant employ 
the minimum amount of labor to 
maintain a given production. By 
means of electric heat and automatic 
temperature control, supplemented 
where permissible by conveyors, the 
labor required for a given production 
can be reduced materially over that 
required by other forms of heating. 

The increased cost of materials 
makes it essential that there not only 
be no rejects, but that materials 
relatively low in cost be so fabricated 
that when completed they will be so 
improved in quality that they will 
take the place of a higher grade of 
raw material formerly used. 

And on the top of all this, there is 
the inevitable ultimate demand for 
a uniform high grade quality pro- 
duct. There is even now a demand 
for quality instead of quantity where 
weight is a detriment or does not add 
any desirable characteristics, and 
Where reduced weight would be a 
decided advantage, provided a 
smaller cross section could be used 
having the same tensile strength. 

The use of electric heat permits of 
the conservation of energy, the sav- 
ing of labor, and the production of 
a high grade, uniform quality pro- 
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duct in a manner unattainable by any 
other form of heating. 

The first consideration, and one of 
the most vital importance to a pro- 
spective customer, is “what does it 
cost to operate’? It is true that the 
cost of power may influence, but cer- 
tainly does not determine the cost of 
the complete product. 

The cost of the completed product, 
quality of - the product, 
apparatus or 


and the 
regardless of 
costs, is the real measure of value of 
electric heating, and is the determin- 
ing factor. The extent to which this 
end is attained will depend upon the 
investigator, his knowledge of the 
his knowledge 


power 


equipment available, 
of the fundamentals of heating, his 
knowledge of the particular industry 
and application in question, his ability 
to size up each proposition and de- 
termine just how great an expendi- 
ture of money the manufacturer can 
afford to spend in improvements. 
INDUSTRIAL electric heating at 
the present date compares favorably 
in status to the electric motor twenty 
years ago, both as to connected load 
and apparatus In the 
application of electric motors to fac- 
tories, the reasons advanced to justify 
their use, based upon experience or 
knowledge of installations made in 


available. 


the past, are, continuity of service, 
reduced maintenance, ease of opera- 
tion, and increased production. In 
some cases, a reduction in power costs 
can be shown, and in others, a better 
product due to the ability of the 
motor to maintain a constant speed. 
It is a well established fact that, re- 
gardless of the application, the elec- 


trie motor can show a lower yearly 
operating cost than any other form of 
power, and no one at the present date 
would seriously consider equipping 
machines with steam or gas engines 
where central station power is avail- 
able. 

However, the electric motor re- 
quired twenty-five years to reach its 
present growth, and not without a 
ereat amount of pioneer investigation 
and development work. Thus far, 
approximately an equal amount. of 
energy and effort on the part of the 
central stations and electrical manu- 
facturers has been required in the 
developments of industrial electric 
heating. 

Considerable attention 
given to the electrification of enamel- 
ing ovens in the automotive industry, 
the result of concentration of effort 
and thoroughness of investigating in 
a field offering no particular advant- 
ages except a willingness to co-oper- 
ate. Since then a sufficient number 
of greatly diversified installations 
have been made, in many sections of 


has been 


the country, with companies having 
world wide reputations, to demon- 
strate conclusively that electric heat, 
properly applied, results in increased 
production, better quality of product 
and lower operating costs. 

As a general statement, electric 
heat is fundamentally the ideal heat, 
and it is commercially economical. 
Some applications at the present time 
would appear to offer no particular 
advantage, but such also was the case 
with the electric motor in its earlier 
development. New developments in 
the methods of manufacture will solve 
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the more difficult problems, and 
probably at some future date make the 
use of electric heat absolutely essen- 
tial to the success of such installa- 
tions. 

The value of electric heating to a 
manufacturer may be summed up 
into three sentences: 

Uniform, High gerade quality of 
product. 

Reduced expenditure for labor. 

Better working conditions. 

1. Heating units, in suitable form, 
may be distributed in an oven or fur- 
nace, attached to a tank, table or 
machine, in a correct manner to oive 
a uniform distribution of heat, in just 
the quantity desired. Once these 
conditions are secured, they become 
fixed for all time, and are not subject 
to change or variation as with eas or 
oil. This condition results in a better 
product, increased production, and 
increased output per unit of floor 
Space or for each piece of apparatus. 

2. By means of automatic tempera- 
ture control, the work will not be 
overheated or underheated, but 
maintained at the correct temperat- 
ture, continuously and automatically. 
This eliminates entirely the human 
element, and the resultant loss, due to 
the impracticability of controlling the 
heat generated from combustion fuels 
to the same degree with which it can 
be controlled when using electric 
heat. 

3. By means of electric heat, auto- 
matically controlled, tests can be 
made to determine the proper rate of 
heating, the best temperature for 
accomplishing the desired results, and 
the length of time the work must be 


subjected to a given temperature, to 
produce the desired results. Once 
these conditions are determined, the 
desired product can be reproduced 
day by day, automatically, with the 
Same uniform results. Electric heat- 
ing has made possible the duplication 
of laboratory experiments in shop 
practice. 

4. The air in electric ovens or fur- 
naces is not contaminated by products 
of combustion. In fuel fired ovens, 
carbon, one of the products of com- 
bustion, settles on the work, and in 
cases where a protective coating, re- 
quiring a high eloss is being baked 
on the work, or in the baking of food 
stuffs, the surface will be covered 
with microscopic deposits of carbon. 
The color will also be dulled by the 
effect of the gas fumes. 

In fuel fired furnaces, it is neces- 
sary to force a large quantity of air 
into the furnace, under pressure, in 
order to support combustion, and at 
the same time secure the oreatest 
heating effect from the flames. Ma- 
terials at high temperature oxidize 
very readily when allowed to come 
in contact with air, therefore. the 
oxidation in such eases is greatly in- 
creased. In an attempt to overcome 
this objectionable feature of a fuel 
furnace, some shops have adopted the 
practice of using what is termed a 
reducing flame, or a flame produced 
by an insufficient amount of air, at 
the expense of imperfect combustion. 
Research investigations have shown, 
however, that the major oxidation is 
not caused by the air in the furnace, 
but by the moisture formed as one 
of the products of combusion. This 
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moisture is in the form of superheated 
at high and 
attacks metals at high temperature 


steam temperature, 
very violently, resulting in scale. 

5. Electric heat may be used to 
advantage in connection with all 
kinds of automatic continuous con- 
veyor ovens and furnaces. Conveyor 
type ovens were made possible by the 
use of electric heat, and many types 
now in use would be impracticable if 
heated by other means. Continuous 
conveyor equipment together with 
automatic control has made possible 
a ereat reduction in labor. 

Low and medium temperature elec- 
trie heating equipments, when pro- 
perly applied, have an indefinite life, 
the maintenance being much less than 
eas or oil equipment for performing 
the same operation. The maintenance 
on high temperature furnaces should 
not be 25 per cent. of the maintenance 
The higher the 
temperature of operation, the higher 
the maintenance becomes with a fuel 
fired furnace, due to the fact that a 
high temperature head or gradient 
must be obtained in order to force the 
heat into the chamber with a reason- 
able speed of production, and the 
higher the chamber temperature, the 
higher the combustion temperature, 
with the result that the lnines are 
soon burned out. 
of expense. 


on fuel furnaces. 


This is a large item 


6. Fuel furnaces either burn the 
gasses directly in the heating cham- 
ber, or in a_ separate combustion 
chamber. When burned in the heat- 
ing chamber of the furnace, the heat 
is intensely localized, and much over- 
heating and of the 


spoiling work 


Also, the effect of oxidiza- 
tion is ruinous. When burned in a 
separate combustion chamber, the 
furnace is built with a hollow space 
surrounding the furnace chamber on 
sides and top (muffle type), the hot 
gases passing through the space be- 
tween the outer and 


results. 


walls, 
heating the furnace chamber and 
work by conduction of heat through 
the fire brick. In order to do this, 
and maintain a reasonable speed of 
production, the inside walls of the 
hollow space must be at a tempera- 
ture approximately 950 per cent. 
higher than the furnace temperature 
with the result that the fire brick 
lining soon disintegrates or melts 
down, causing a shut down for re- 
In addition to the cost of 
repairs, the furnace is out of opera- 
tion for several days, periodically. 
With electric furnaces, the heat is 
venerated within the furnace cham- 
ber, and since it is uniformly dis- 
tributed, the temperature of the heat- 
ing element will at no time be much 
higher than the furnace chamber 
temperature, hence the life of the 
brick work should be indefinite. Not 
requiring air for combustion, the 
amount of air within the furnace is 
ereatly reduced, the work coming out 
of the furnace with less scale. Special 
furnaces can be made in which the air 
is eliminated entirely if such a course 
is necessary for some special product. 
Fuel furnaces of the muffle type do 
not prevent the products of combus- 
tion from entering the furnace 
chamber except when the muffle lin- 
ings are new. The lining is soon 
distorted by heat, the cement between 


inner 


pairs. 
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the bricks burned out, and within a 
short time the gases have free access 
to the furnace chamber. 

No practical means have been 
devised for the heating of the floor 
or hearth of a fuel fired furnace to 
any appreciable extent. This is due 
to the fact that the hearth must sup- 
port the charge in addition to its own 
weight, consequently it must be of 
heavy construction, and usually so 
thick that it is impractical to 
attempt to force heat through it. 
With electric furnaces, the hearth can 
be heated ideally, by placing heating 
units in the floor. 

Fuel fired furnaces, due to these 
limitations, as to design and construc- 
tion, cannot heat the furnace cham- 
ber, and consequently the work, as 
uniformly as an electric furnace. 
Since the total length of time re- 
quired for heating a charge is de- 
pendent upon the time required to 
heat the coldest portion up to the 
required temperature, the heating 
period or length of time required, is 
that time required to bring the entire 
charge up to the required tempera- 
ture. With an electric furnace, the 
furnace can be designed for heating 
the specific material uniformly, in 
the minimum length of time by pro- 
perly locating the heating elements 
within the furnace chamber, so as to 
produce the desired results, 

The floor of a fuel furnace is always 
the hardest and last place in the 
chamber to be heated, the heat reach- 
ing that part practically by conduc- 
tion only, since in most cases, the 
hearth will be covered with the work, 
and the greater part of the radiant 


heat is stopped by the work. The 
hearth, in this case, not being a source 
of heat, but having been heated pre- 
viously while the furnace was empty, 
gives up a large portion of its heat 
to the cold charge, cooling the floor 
materially, with no means for restor- 
ing its heat, except by conduction 
through the charge. 

The charge will not be uniformly 
heated until the bottom portion is 
heated, and the bottom will not be 
heated until the hearth has been 
heated, consequently, you will hear 
used the term “soaking period,” in 
connection with fuel furnaces, which 
correctly means, the length of time 
required for the heat to penetrate to 
the coldest portion of the work, after 
the pyrometer couple, usually located 
somewhere near the top of the furnace 
chamber, has reached the maximum 
temperature. 

Assuming a given condition; with 
a given furnace brought up and 
maintained at a given temperature 
(furnace empty); a sufficient length 
of time to assume a uniform tempera- 
ture throughout the entire furnace 
chamber the length of time required 
for heating a charge of a definite 
material, of a definite weight, and for 
a definite temperature rise will de- 
pend upon two things, 7.e., the rela- 
tion of the mass of the material to its 
surface, and the ability of the fur- 
nace to radiate heat uniformly and 
continuously to the surface of the 
charge. A cannon ball, having the 
least area for a given mass, will re- 
quire a maximum length of time for 
heating. For the same mass, the 
greater the area, the more rapidly it 
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will absorb heat, and if the material 
be rolled into thin sheets, the rate of 
absorption, and consequently the rate 
of heating will be tremendously in- 
ereased. The heating of a charge in 
a furnace should be done by radiant 
heat, which travels the same as light. 
The more surface in a furnace, gen- 
radiant 
energy, the quicker and more uniform 
the work will be heated. In an elec- 
trie furnace, radiant heat is gener- 
ated and radiated uniformly from 
the sides, top and bottom (in special 
eases, heating units may be placed in 
the rear wall and door) so that all 
exposed surfaces of the work receive 


erating and transmitting 


amount of radiant 
consequently the time re- 
quired for uniformly heating a charge 
is materially less than for a fuel fired 
furnace of the same size. 

Laas recognized by 
authorities on heat treatment that in 
order to produce the highest grade 
quality product, regardless of the 
nature of the material, that the fol- 
lowing rules must be observed : 


a maximum 
energy, 


becoming 


1. For every kind of material or 
product, there is some best rate of 
heating from the initial to the maxi- 
mum temperature. 

2. For every kind of material or 
product, there is some best maximum 
temperature which it should be 
heated. 

3. For every kind of material or 
product, there is some best rate of 
eooling from the maximum tempera- 
ture down to room temperature or 
some lower temperature. 

4. That in order to obtain the con- 
ditions as above outlined, an oven or 


furnace must be capable of heating 
its charge uniformly and at a defin- 
ite rate to a predetermined maximum 
temperature, held at that tempera- 
ture for whatever length of time 
required, and permit the charge to be 
cooled at a prescribed rate. 

5. The electric oven or furnace will 
accomplish these results in an ideal 
manner, and furthermore, they are 
the only kind that will. 

Statistics gathered from different 
sections of the country show that the 
revenue produced by one kilowatt 
connected of industrial heating load, 
is on an average twice the revenue 
of one kilowatt connected of the motor 
load. This shows very clearly the 
value of such a load to the Central 
Stations. If this statement is true 
in general, there is the possibility of 
doubling the present revenue with an 
increase of plant equipment of only 
50 per cent. 

Central Stations having surplus 
plant capacity available will find it 
profitable to investigate the possibili- 
ties for industrial heating in the ter- 
ritory they serve, and to place them- 
selves in a position to secure and 
service such a load. To promote this 
business, the power engineers must 
have a good understanding, of the 
problems and applications arising 
from his surveys or investigations, a 
knowledge of the apparatus available 
and the ability to advise the customer 
in such a manner as to reflect credit 
upon the Central Station, 

Years ago, one was apt to regard 
domestic heating as a luxury, and 
something altogether too expensive 


for the 


person of average means. 


—————————— 
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To-day it is recognized for what it is 
worth in the home, and as such the 
cost of operating is not an influenc- 
ing factor with a person purchasing 
a flat iron or pereulator. The Central 
Stations too have recognized the 
desirability of the domestic heating 
load, and are Spending annually vast 
sums to get these appliances on their 
lines. 


Since the Central Stations are 
convinced that the domestic appli- 
ances are a profitable load and worthy 
of all the great amount of effort put 
into the sales of such devices, it may 
be permissible to accentuate the rela- 
tive importance of industrial heating 
by showing a comparison of energy 
consumption and dollar value be- 
tween several heating devices and an 
industrial space heater. 

Comparative Energy Consumed 
and Revenue based on the Same 
Value of Apparatus: 


1—500 watt flat iron sells for $7.00. 
Consumes 60 kw-hr. per annum. 
Yearly revenue at 1%c_ per 
kw-hr.—90e. 

2—500 watt space heaters sell for 
$7.00. Consumes 2400 kw-hr. 
per annum. Yearly revenue at 
le per kw-hr.—$24.00. 


Space heaters consume 40 times as 
much current and produce 26.6 times 
the revenue. 

1—500 watt toaster sells for $7.00. 
Consumes 36 kw-hr. per annum. 
Yearly revenue at 1%ec per 
kw-hr.—54. 


2—500 watt Space heaters sell for 
$7.00. Consumes 2400 kw-hr. 
per annum. Yearly revenue at 
le per kw-hr.— $24.00. 

Space heaters consume 66.6 times 
as much current and produces 4414 
times the revenue. 

1—One thirtieth horsepower  sew- 
ing machine motor sells for 
$24.00. Consumes 15 kw-hr. per 
annum. Yearly revenue at 1%4e 
per kw-hr.—2214¢. 

7—500 watt space heaters sell at 
$24.50. Consumes 8400 kw-hr. 
per annum. Yearly revenue at 
le per kw-hr.— $84.00. 

Space heaters consume 560 times 
as much current and produce 374 
times the revenue. 

1—Wash machine sells for $150.00. 
Consumes 30 kw-hr. per annum. 
Yearly revenue at 1%e per 
kw-hr.—45e, 

900 watt space heaters sell for 

$150.50. Consumes 51.600 kw- 
hr. per annum. Yearly revenue 
at le per kw-hr.— $516.00. 

Space heaters consume 1720 times 
as much current and produce 1146.6 
times the revenue. 

The above data is submitted in an 
attempt to show the value of this 
tremendous potential load to Central 
Stations, and to prove that a national 
development of the Industrial Eleec- 
tric Heating Load will justify and 
warrant an expenditure of money at 
least equal to that now being ex- 
pended in connection with securing 
the motor or appliance load. 


43 


98 THE BULLETIN 


HOTT 


spmammunanrsatnn  HUT M 


Discussion 


Mr. W. R. Catton, Brantford: | 
would ‘like té ask Mr, scott i? “he 
knows of any attempt made to electrify 
the present bake oven, that is, a coal 
fired oven as used by the bakers now. 

Mr. Scott: No, we haven’t made any 
attempt, because those ovens are not 
insulated. The cost of operation would 
be excessive and it would not be satis- 
factory. In. order to use electricity 
economically, due to the fact that the 
cost of heat is relatively high you must 
conserve the energy as much as pos- 
sible. The old baker’s oven has a 
bunch of brick not insulated at all, and 
you will find that the radiation loss 
would be probably three or four times 
what it should be, and the consumption 
per pound of bread would probably be 
double what it is with a well insulated 
oven, so that it would pay a baker to 
junk his present oven. As a matter of 
fact, | know of a case that came to my 
attention where an oven had been in 
operation for some years and was torn 
down, and in excavating they found 
the earth was heated to a point 25 
feet below the oven. 

Mr. H. O: Fisk, Peterboro: You 
mentioned the fact it took 100 watts 
per pound. 

Mr. Scott: 100 watt hours. 

Mr. E.V.Buchanan, London: Atany 
other time than this the paper would 
have been very welcome. It is a cur- 
ious thing that we should have a paper 
of this kind just while the Rate Com- 
mittee is meeting and wrestling with 
the problem of adjusting rates so as to 
prevent the wastage of current. 

However, there is the possibility that 


we can still develop a considerable heat- 


ing load under present conditions if we 
will put the customers on entirely 
restricted hours. That is what we have 
tried to do in London and have met 
with some success. We have restricted 
the industrial heating load between 
11.20 and 12 o’clock, and between 5 
and 6 in the wintertime, so that for 
our local conditions at any rate, at the 
present time, it cuts the industrial heat- 
ing load entirely off our peak, and we 
find that most of the manufacturers 
can comply with these conditions. 

One of the main reasons why this 
load has not been developed more in 
the past is that nobody seemed to know 
anything about it. And it was all 
right to say that there were a great 
many applications, but in our enthus- 
iasm we would go out and interview a 
manufacturer, then go away to find out 
where we could get some device to do 
the job and there wasn’t any. 

I think it is hardly fair to make the 
comparison in the paper between the 
cost of a space heater and the cost of a 
washing machine. After all, it is very 
easy to sell a washing machine, but it 1s 
very difficult to sell a space heater, 
have it completely installed and ready 
for use. With the washing machine 
the $150 covers a great deal more than 
the electrical element, while in the space 
heater you are only selling an elec- 
trical element and not the complete de- 
vice for doing the job. 

Industrial electric heating applica- 
tions have to be treated each on its 
merits. I do not think that any of us 
are really competent to go out and try 
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and sell these applications. You have to 
have an expert who knows the job to 
go and do it, and, from my Own ex- 
perience we have tried to steer clear of 
it for some time. F ortunately, it may 
be unfortunately for us, we have in our 
town a manufacturer of industrial 
electric heating appliances and he is 
_ doing the work for us. My point is 
that the industrial electric heating ap- 
pliances cannot be adopted universally. 

There have been a number of fajl- 
ures in the past on industrial heating 
applications, and failures always set 
back a movement very much. One of 
these has been that the elements failed 
and were not easily renewable. 

In some of the higher temperature 
processes, at least, it takes some time 
for the oven to come to the required 
temperature, and it takes just as long 
for it to cool down, and if you have a 
failure of an element and it is going to 
take a day or two for the oven to cool 
down sufficient to allow a man to go 
into the oven to remove that element, 
it is a serious drawback to the manu- 

facturer, and that has been the draw- 
back in some of the older applications 
that I know of. 

On the other hand, there is no doubt 
that there are a great many advantages. 
I think Mr. Scott has mentioned most 
of them. Quality of the product, of 
course, 1s the big factor. Control of 
the atmospheric conditions in the oven, 
the freedom from dust and gases, and 
so on,—as one of our local manufac- 
turers put it: “What I like about elec- 
tric heat is that it is heat and heat 
only’, and he was comparing it with 
gas. 

Another good point is fire protection. 
There is much less danger from fire 


with electrical ovens and furnaces than 
with any other kind. Another point 
is the grading of the temperature. 
There are cases where you want a high 
temperature at the front of the oven 
and a low temperature at the back, 
and that is very easily obtained electric- 
ally and is not easily obtained by any 
other process. 


Perhaps you would like to hear just 
what one or two of our manufacturers 
say about the appliances they have. At 
one of the factories they have a vitre- 
ous enamelling oven. They say that 
the cost of current, and it runs around 
somewhere between 1 cent per kilowatt 
hour, is 80 per cent. of the cost of oj] 
at the present time. The maintenance, 
so far, has been about 10 percent. of 
the maintenance of an oil furnace, and 
the first cost of this furnace was prac- 
tically the same in this case, and it 
looks as if the life would be much 
longer. Another example, one of the 
higher temperature processes, that is in 
the melting of brass. A brass company 
in London has several brass furnaces. 
They figure out that the cost would be 
about $4.34 per ton for electricity. Oil 
costs, at present day prices, about $4.50 
per ton. The repairs on the brass 
furnaces were very low. They say it 
has cost up to date about 30 cents per 
ton of output. The quality of the pro- 
duct is much better, more uniform; 
they say there is a big saving in mat- 
erlal, there being no loss by oxidation. 


Another point that may be of interest 
to us is that in none of the applications 
we have, have the interruptions to ser- 
vice disturbed the manufacturer at all. 
In one case the brass company had an 
interruption, and the furnace froze up 
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but was melted out without any dam- 
age to it. 

We have also in a biscuit factory 
several biscuit ovens, taking about 120 
kilowatts each the output being 3Y 
tons of biscuits per 9-hour day. They 
have saved there, in addition to the 
somewhat less cost of electricity as 
compared with coal, the labour of one 
man stoking three ovens and one man 
removing the ashes from seven. ja 
point is made that the biscuits pro- 
duced are better; the flavour is better 
and the biscuits are much cleaner. In 
the old type of oven, smoke would 
enter it and cause some discoloration. 
Their maintenance problems in this 
particular instance, So far, have been 
bad, but they say, with new elements 
they anticipate an improvement. With 
the coal ovens they had to blow in tre- 
mendous quantities of steam to retain 
with the 
electric oven they do not have to do 


the moisture in the biscuits ; 


that at all giving another financial sav- 
ing. When they were using a travell- 
ing biscuit oven, heated by coal, and an 
interruption occurred the motor-driven 
conveyer stopped and the biscuits were 
burned up. Now when the power goes 
off the heat goes off also and there is 
no damage done. They can also change 
rapidly from one temperature to an- 
other, which could not be done with the 
other type of oven. 

We have another manufacturer who 
carries on his motor load during the 
day, and without increasing his peak 
at all, he does his japanning during the 
night. He says here 

‘We have been using Hydro 
power to heat a japanning oven 
for several years past and with 
uniformly satisfactory results. We 


prefer Hydro to gas for this pur- 
pose because we do not have to 
reckon on the products of combus- 
interfere 
with best results in japanning ac- 


tion which sometimes 


cording to our experience. 

In our case Hydro is partic- 
ularly desirable because we use in 
our oven at night the same run of 
power that we use in the factory 
in the daytime. We load up two 
or three racks and the watchman 
slips them in and out of the oven. 
In the morning our material is all 
dry and ready to pack. The cost 
of operating an oven in this way 
is less than any other method we 
know of. 

We are also using Hydro 
power in a case-hardening furn- 
ace very satisfactorily. 

Another application of Hyde 
is in a small furnace for temper- 
ing dies which we consider very 
much superior to a gas furnace. 
We can work more accurately and 
our results are not complicated by 
variations from day to day in 
pressure or composition of gas.” 

We also have a core treating oven 
in use; also we have quite a number of 
confectioners, bakers, etc., who speak 
very favorably of the operation of the 
electric oven, emphasizing that point 
again about the moisture in the product 
which means quite a little. 

Mr. Scott: There was one point 
Mr. Buchanan mentioned about the 
shutting down of furnaces if 
burned out. It 
is true that that might happen. It 
happened before certain changes were 
made in construction of elements, but 
furnaces built these days have a suffi- 


an element was 
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cient number of elements in the furn- 
ace so that if one element burns out a 
jumper can be placed around that ele- 
ment on the outside of the furnace. In 
one furnace in particular where we had 
36 elements in the furnace, the term- 
inals of which came through the sides 
of the furnace, we had four elements 
connected in series across 220 volts. 
Now, one of those elements burned 
out. Of course, as soon as it went, the 
other three elements also went, but 
the workmen noted immediately that 
there was a certain section of the 
furnace that was dark. The company 
had a spare element on hand and it 
was jumped in on the outside across 
where the element was burned out, 
completing the circuit with three ele- 
ments inside and one on the outside, 
so the furnace was operating with 35 
elements for four months’ time before 
it was shut down. The furnace was 
out of operation just one half hour’s 
time. 

Mr. Buchanan: Why not make the 
furnace with elements removable from 
the outside? 

Mr. Scott: That is very very diffi- 
cult. It can be done. The Ford Motor 
Company in Detroit practically demand 
that kind of equipment, because they 
claim that they cannot stand for a shut- 
down at all. As I say, it can be done 
but at the sacrifice of efficiency. The 
Ford Company say they have to go 
right ahead, and they are willing to sa- 
crifice efficiency for continuity of oper- 
ation. There the elements are made re- 
movable and can be pulled out, but 
such furnaces cannot be made as effi- 
cient as the other type. 

Mr. M. J. McHenry, Walkerville: 

The question of electrical heating at 


the present time may not seem to ap- 
peal to our particular Association as 
much as it might if we had more secure 
assurance of continuity of power sup- 
ply. Unfortunately, we have heard so 
much within the last month or two 
months of the fact that in 1926 we 
will have no further surplus power, so 
that the question of obtaining addi- 
tional loads on our systems is one that 
apparently does not interest any of us 
at the present time. This is a rather 
unfortunate situation when we call to 
mind the number of applications that 
can be made of electricity for heating 
in industry. 


There are, however, several applica- 
tions that I think a great number of 
municipalities can still make even with 
the fact facing them that the surplus of 
power will shortly be used up. We 
happen to have on our system two in- 
stallations where the power used for 
industrial heating is entirely off peak. 
One is a plant manufacturing all sorts 
of lamps for automobiles. During the 
daytime they have, approximately a 150 
h.p. motor load, and at night they have 
a load of approximately the same cap- 
acity in enamelling ovens, giving prac- 
tically a 90 percent. load factor. They 
are obtaining their power for about 
nine-tenths of a cent per kilowatt hour, 
and giving us a very nice load on our 
system. 


We have a second plant manufactur- 
ing automobile windshields. They do 
the same thing baking the enamel on 
the frames in electric ovens at night. 
Applications such as those, I think, 
could still be made by a great many of 
the municipalities and could be made 
ona very equitable basis with the ques- 
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tion of lack of power facing them as 
it does to-day. 

There is one point which, I think, 
Mr. Scott’s paper has brought out, and 
which should be considered when any 
attempt is made to obtain a load of 
this type, and that is the fact that the 
saving which can be effected by using 
electricity is not necessarily in the cost 
of the energy supplied to obtain the 
heat. There are a number of installa- 
tions where, I think, possibly the cost 
of energy supplied is as great, possibly 
greater than the cost of oil or coal, or 
whatever fuel was used before, but the 
saving that has been effected has been 
in labour, in material required, and in 
the quality of the product, and those 
points should be considered in every 
application of electricity to heating 
problems. 

In most cases I think it will be 
found, as Mr. Scott very ably illus- 
trated in his paper, that the saving in 
labour will be a very big item, and 
each situation that arises, where the 
question of installing electricity is be- 
ing considered, should be analyzed 
from every aspect, and I think that, in 
the majority of cases, it will be pos- 
sible to show the consumer that elec- 
tricity can be used to better advantage 
than almost any other type of energy 
that can be obtained to-day. 

Mr. M. P. Whelen, Toronto: I 
would like to ask Mr. Scott a couple of 
questions. We have a proposition in 
Toronto of a core baking oven, where 
coke is selling at about $13 a ton. Can 
you give us any idea as to what rate 
per kilowatt hour electricity should be 
to compete successfully in that case? 
It is rather a small-sized installation. 

The second question is: In speaking 


of enamelling ovens, is it necessary 
now to protect the heating elements to 
avoid danger from explosion in enam- 
elling ovens ? 

Mr. Scott: You cannot say off- 
hand just what the cost will be 
in - comparison 107 (cokes ates ema 
would be quite difficult 
to do that. I might make a comparison 


tone. at 


in another way. I know of one case. 
They were using coke, I think the 
coke was $8 a ton and the electricity 
was 2 cents a kilowatt hour, and, for 
that particular type of oven, the cost 
of the electricity was two and a half 
times the coke bill, but the saving ef- 
fected was in eliminating the amount 
of rejects that they had. Now, those 
particular figures with the same power 
bill and the same cost of coke would 
vary with some other oven, or some 
other particular kind of core that they 
are baking, so it is pretty hard to 
draw a conclusion from that. 

You might get at it this way: 
You take a ‘small “core” that will 
weigh say, from 3 to 4 pounds, or 5 
pounds, and with a truck type oven 
where the cores are loaded on the truck 
and run into the oven without losing 
much heat, you ought to be able to get 
10 pounds of core per kilowatt hour, 
with a well constructed oven. Usually 
the smaller the core the better saving 
you can show, particularly with refer- 
ence to the rejects. I would figure 
roughly, say from 8 to 10 pounds of 
cores per kilowatt hour. 

The other question about explosions 
and protection of the heaters: It isn’t 
necessary to protect the heaters from 
explosions ; you cannot design a heater 
which will eliminate an explosion irre- 
spective of how you make it. It is 
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purely a question of having a suffi- 
cient amount of ventilation in the oven 
to carry off the fumes as they are pro- 
duced. In enamelling, naphtha is used, 
maybe gasoline or kerosene, or any of 
those derivatives. All it does is to 
thin the enamel so that it can be applied 
smoothly, and in the baking process all 
of that naphtha is driven out again. 
Now, you get the same condition there 
that you get in the operation of a gas 
engine; you have an explosive mixture. 
If you have a rich mixture you do not 
get as much of an explosion as you do 
if you have just the right mixture. 
If you have a lean mixture your ex- 
plosion is reduced. Assuming that it 

would be possible to have such a rich 
mixture that you could not get an ex- 
plosion you wouldn’t have sufficient air 
in there to oxidize the enamel, and 
therefore, it wouldn’t get hard. You 
must have a certain amount of air in 
there to oxidize the linseed oil. From 
tests we have made a safe value to pre- 
vent an explosion in an oven is 95 
percent. air to 5 percent. volatiles by 
weight, given off. 


Mr. R. H. Starr, Orillia: Some years 
ago, a manufacturing manager of one 
of the woodworking plants in 
Orillia approached both the C.G.E. and 
Westinghouse in connection with an 
oven for baking enamel. He got no 
reply other than to say that there was 
nothing on the market at that time 
He therefore went to work and built 
an oven, making the heating element 
of ordinary knobs and stovepipe wire, 
and it worked very well. This man is 
at present with a chemical company 
that treats about 90 cords of wood per 
day, making it into charcoal. He wants 


to know what it will cost to do that 
electrically instead of by coal. 

Mr. J. A. Harris, Toronto: I would 
like to revert back to a remark made 
by Mr. Buchanan, that it is possible in 
London to use the industrial heating 
load during restricted hours. It would 
be rather interesting to know just how 
he handles that situation, as far as the 
metering and the billing of that off- 
peak condition, taking into considera- 
tion the possibilities of the load being 
taken from the same source of power 
as the motor power. 

Mr. Separate graphic 
meters are installed on the heating de- 
vices and they are treated as a separate 
contract altogether. 

Mr. Hy. F. Shearer, Welland: 
Mee wouldselicemtossasic. Mr. Scott 
(itee risterchatacterictic )4 of =| all 
stationary type of electric ovens that 
the initial temperature will increase as 
the use of the oven proceeds. We had 
a little experience in Welland this last 
fall, a 240-loaf 3-deck type oven, and 
we found that the first batch of bread 
would drop the initial temperature 
very considerably, but as-the suc- 
ceeding batches went through there 
was less effect on the temperature of 


Buchanan: 


the oven. 

View Scotia \ es. hatiis character= 
istic of any kind of oven, whether elec- 
trically heated, or gas, or anything else, 
because, to start up with the material 
of which the oven is made contains no 
heat, and when you first start up you 
have to drive heat into this material. 
At first you may start up the oven and 
run it for one hour’s time before you 
reach 400 degrees fahrenheit. Well, 
during that period while the oven goes 
up to 400 degrees fahrenheit in the 
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course of an hour’s time the heat has 
only penetrated the oven material to 
say one inch, in a total of four inches. 
Then you put in your batch of bread 
in the oven. In addition to drawing 
the heat from the heaters you extract 
the heat from the sides of the oven for 
a certain period, for maybe 10 or 15 
minutes. Every time you put in a 
batch you extract a certain amount of 
heat out of the insulation but you 
keep putting more in all the time, so 
that at the end of say, 6 or 8 hours’ 
time the oven is completely saturated, 
then you don’t have to put any more 
heat back into the oven. The more 
heat you have to put back into the oven 
the less heat you have available to put 
into the bread. 

Mr. C. E. Kirkby, Brantford Twp.: 
I would like to ask Mr. Scott whether 
he knows of any successful ovens that 
are operating on 550 volts of about 10 
or 15 kilowatt capacity, also if he 
knows of any installations of electric 
peanut roasting machines where the 
peanuts are afterwards used for mak- 
ing peanut butter. 

Mr. Scott: We have 246 in opera- 
tion on 600 volts, D.C. street railway 
work. 
There is no reason why it cannot be 
550 an 
hasn't been a demand for it. 

Mr. Buchanan: 


done on but there 


volts 
There are several 
550 volt A.C. installations in London. 

Mr. Kirby: The man I have in mind 
has tried this out, and instructs me that 
they cook the peanuts rather than roast 
them. 

Mr. Scott: A gentleman was asking 
something about an application for 
charcoal manufacture. I do not know 
of any place where they are doing that 


electrically, neither would it be very 
easy to determine the amount of 
power required. 

Mr. Harris: 1 would like to ask Mr. 
Scott if he knows of any applications 
over here or in the States where they 
are using the conveyor type of ovens 


for lithographing on tinplate. 


Mr. Scott: We put in six ovens 
for the lithographing of metal 
signs, and also doing a _ certain 
amount of metal bottle stoppers, 
and things like that, lithographing 
on. Sheets of din» about” 23min. 
30 in. Those ovens have been 
in operation continuously for the last 
5 years. Formerly, they had an oven 


of that same size heated by means of 
steam, and it took them three hours’ 
time to get a bake, using only two- 
thirds of the truck. The lower part 
they couldn’t use at all. With the elec- 
trical equipment they are getting a bake 
out in 25 minutes, and using the entire 
depth of the truck. The six ovens they 
have now, are taking the place of about 
an acre of gas heated ovens, and they 
are very successful. 

Mr. Pratt, Cataract -Power Coz 
Hamilton: We have in Hamilton on 
our 60-cycle service one very noticeable 
electrical heating installation of the 
Are type, three furnaces taking about 
400 kilowatts each. This man has a 
little attachment that notifies the Sup- 
erintendent, by ringing a bell, when 
the demand exceeds a pre-determined 
amount, giving a desirable load curve. 

We also have one customer using a 
brass furnace. When he put it in he 
was rather disappointed at the amount 
of current it took, but since then we 
have had no complaints. He is using, 
I should say, about 20,000 kilowatt 
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hours per month, paying approximate- 
ly; Lcentrat kw-hr. 


We also have one large manufac- 
turer using our service for galvanizing, 
annealing and enamelling wire. Our 
friends in Hamilton have also a large 
customer using the service for galvan- 
izing shields. 


Mr. Pease, Hamilton: We have used 
electric heat for galvanizing, and find 
we consume 10 kw-hr. per ton of wire. 
We do not consider the cost of thecur- 
rent at all on account of the uniformity 
of the product. We also use electricity 
for annealing, and anneal wire at 10 
kilowatts per 100 Ibs. with a tempera- 
ture of 1,450 degrees. 


Mr. Miller, Hamilton: What I am 
particularly interested in is the galvan- 
izing furnace. We have not been very 
successful so far, from a financial 


standpoint, or improvement in quality. 
We find that there is no difference be- 
tween the oil furnace and the electric 
furnace in the quality. What we are 
interested in is getting down the cost. 
Our heating engineer told us that this 
particular furnace which heats 29 tons 
of galvanizing could be operated at 125 
to 150 kilowatts. We tried it out at 
that, and also at 175, and, at the pre- 
sent time, we are trying it at 225 kilo- 
watts which, I believe, will be sufficient 
heat. But the cost is a great deal over 
that of oil. 

Mr. Scott: Galvanizing is one of 
the subjects that we have classified as 
coming under the undesirable group, 
not from the ability of the manufac- 
turer to supply equipment because it 
is not a difficult application to make, 
but from the difficulty of showing the 
manufacturer that it is worth while. 
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Bingham Chutes Development 
By T. C. JAMES 


Assistant Engineer, H.E.P.C. of Ont. 


Ts development of Bingham 
Chutes on the South River 
was undertaken by the Com- 
mission to secure additional 
generating capacity for the Nipissing 
System, the original development at 
Nipissing on the same stream being 
inadequate to supply the existing de- 
mands, which have increased by over 
100% during the eight year period in 
which this system has been operated 
and administered by the Commission. 

When the Nipissing System was ac- 


quired by the Province in 1916 along 
with the other properties of the Central 
Ontario system, the source of supply 
consisted of an hydraulic development 
of 900 kw. capacity near Nipissing or 
the South River, comprising two 450 
kw. units and a bank of three 300 kw. 
transformers, supplemented by a steam 
plant at North Bay for use during low 
water periods, North Bay, Callander 


and Powassan being the three 
municipalities receiving service. 
The steam plant was old and 
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very inefficient to operate, having 
completely outlived its useful life. 
As the South River “is. sub- 
ject to periods of extremely low flow, 
it was found necessary to make use of 
the steam plant on various occasions 
for several weeks at a time during 
these low water periods. By means 
of the construction of storage dams on 
nine lakes on the water shed of the 
South River, stream flow conditions 
were improved and controlled to such 
an extent that the operation of the 
steam plant was required only during 
exceptionally cold weather, and by 
means of an additional generating 
station at Bingham Chutes, approx- 
imately six miles up stream from the 
Nipissing plant the same water could 
be used for both developments, thus 
obtaining maximum economy from the 
available water and at the same time 
enabling the steam plant auxiliary at 
North Bay to be dispensed with en- 
tirely. 

Before undertaking the construction 
of the Bingham Chutes development 
the Commission’s engineers redesigned 
the two turbines at the Nipissing de- 
velopment,which involved the replacing 
of both the runners and gates of each 
unit. These changes enabled provision 
to be made for increased generating 
capacity and two new generators were 
accordingly purchased. ‘The first re- 
constructed unit has been in operation 
for somewhat over a year, and the 
second one will probably be placed in 
service again about April Ist. A new 
bank of sten-un transformers has also 
been installed which provide for trans- 
formation of the additional generating 
plant capacity. The net result of these 
various changes at the Nipissing de- 


velopment has been an increase in the 
total capacity thereof of approximately 
100 percent. These changes released 
two generators and a bank of trans- 
formers, all of which equipment has 
been used at Bingham Chutes. The 
accompanying map gives the location 
of both developments, and the trans- 
mission lines between same and North 
Bay, Callander, and Powassan, as well 
as the nine lakes in the water shed of 
the South River previously referred to, 
from which storage facilities are ob- 
tained. 

The dam at the Bingham Chutes 
development consists of a main section 
constructed of concrete 140 ft. long 
with earth fills on either side 240 ft. 
and 80 ft. long respectively, with 
sluices in the centre section 80 
ft. in width. The maximum 
height of the dam at the centre section 
is 26 ft., the difference in elevation 
between head and tail water being 
47 ft. The pondage above the dam 
approximates 100 acres. The water 
is carried to the power house through 
an 8 foot wood stave pipe 340 ft. in 
length and constructed of British Col- 
umbia fir. The power house building 1s 
constructed of concrete to a point 5 ft. 
above the substructure, the balance of 
the building being of red brick which 
was obtained from Huntsville, Ont. 
The roof is also of concrete construc- 
tion covered with prepared roofing 
material. The dimensions of the build- 
ing are 35 ft. by 45 ft. by 19 ft. in 
height. The concrete construction 
above the substructure is to take care 
of flood conditions, and channels are 
so placed in the doorways as to per- 
mit the use of stop logs at such open- 
ings, thus making it possible to cope 


PAE SS OCLEALN 


107 


UTEP PELE U STEROL USO OOER UCU OEOUOLIMNSSDCE ELISE DELLOMMOOEOERAUIOSUODDDEL OOS OOELOTINNODETTIONUENEROTOTIINON POOR TITNNET TOMS TTTTTET TTDI t TTY 


(WR oP) eX 2 
Nipi4aing 


Present Bingham 
Chute Dev. 


Proposed Cox 
Chute Dev 


with high water up to a point 5 ft. 
above the power house floor without 
endangering the power house equip- 
ment. 

The turbines are of the double 
runner horizontal type with cylindrical 
casing and cast steel fly wheel, they are 


owassan 


Sketch of the 
WATERSHED OF THE SOUTH RIVER. 
NIPISSING SYSTEM 
SHOWING PRESENT AND PROPOSED 
DEVELOPMENTS AND THE LOCATION 
OF LAKES IN WHICH ARTIFICIAL 
STORAGE HAS BEEN CREATED 


controlled by Woodward Oil Pressure 
Governors, and are designed to operate 
at 450 rev. per min., being rated at 650 
b.h.p. They were constructed by the 
Wm. Kennedy & Sons, Ltd., of Owen 
Sound. 

The generators as previously men- 
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tioned were obtained from the gen- 
erating plant at Nipissing. They were 
originally constructed by the Canadian 
Westinghouse Co., and are rated at 
450 kv-a. 3-phase, 60 cycles, 2200 
volts, and equipped with direct con- 
nected exciters 12% kw., 125 volts. 
One bank of step-up transformers 
provide for transformation from 2200 
to 22,000 volts. These transformers 
were also obtained from the Nipissing 
plant, they are oil insulated, water 
cooled, the cooling water being ob- 
tained from the penstocks, and are 
rated at 300 kv-a. each. They are 
equipped with voltage taps on both 
primary and secondary, the total cap- 
acitv of the bank being 900 kv-a., and 
the connection between generators and 
transmission line being delta delta. 
The switching equipment was fur- 
nished by the Ferguson Palin Co., and 
Weston meters are used for the in- 
and Westing- 
house graphics for the totalizing met- 


dicating instruments 
ers. The protective equipment consists 
Dime & Ge atestercmand shise AP. 
choke coils, fuses and disconnecting 
switches, approximately 2900 ft. of 
22,000 volt, three-phase transmission 
line has been constructed to connect 
the generating station with the main 
line at Powassan. ‘This line consists 
of No. 0 S.R. Aluminum conductor 
carried on 35 ft. poles spaced at 135 
ft. A private telephone line is also 
carried on these poles to facilitate satis- 
factory operation of the generating 
It is anticipated that at some 
future date the Bingham Chutes de- 
velopment will be converted into an 
automatic station to be controlled from 


station. 


the Nipissing development. 
The construction of this develop- 


ment was carried on by the construc- 
tion Department of the Commission 
throughout, and was begun on April 
24, 1923, and the first unit placed in 
operation December 2, 1923. The 
second unit is now being installed and 
will be placed in operation on or about 
April Ist. Difficulties in construction 
were encountered when the work was 
first started, on account of Spring 
floods, and also by the peculiarities of 
the rock formation which was of gran- 
ite but full of checks and seams, and 
on one particular occasion blasting 
operations at the power house site 
drained a pool of water above the 
Gate House located at a distance of 
about 400 ft. On account of this 
formation it was found necessary to 
remove considerably more rock than 
the original design provided for, but in 
spite of this difficulty the work has 
been carried on within the estimates. 

To provide a suitable generating 
auxiliary for the Nipissing system and 
to supplement the combined capacities 
of Bingham Chutes and Nipissing de- 
velopments during low water periods, 
and to provide for interruptions on the 
transmission lines between same and 
North Bay, the Commission has con- 
structed in the latter municipality a 
Diesel Oil Engine Plant of approxi- 
The en- 
gines were originally constructed for 
submarine units for the Chilean Gov- 
ernment by the New London Ship & 
Engine Co., of Groton, Connecticut. 
These submarines actually made a trip 
down the east coast of the United 
States through the Panama _ Canal, 
down the west coast of South America 
around Cape Horn and up the east 
coast to St. John, New Brunswick. 


mately 600 h.p. capacity. 
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The submarines were taken over by 
the United States Government during 
the war and transferred to the Can- 
adian Government, and the Commis- 
sion was able to purchase these oil en- 
cineseat a every low figure. These 
Diesel Engines are each rated at 300 
h.p., at 500 rev. per min. A 300 kv-a 
generator is direct connected to one of 
these engines and a 250 kv-a. generator 
is belt driven by the other, the charac- 
teristics of both these generators being 
60 cycle, three-phase, 2200 volts. One 
was obtained from the original North 
Bay steam plant and the other from 
the temporary power plant used for 
construction purposes at the Nipigon 
development, Thunder Bay district. 
Each unit is equipped with a belt 
driven exciter. Both of these gen- 
erators are so installed as to be used 
as a synchronous condenser for power 
factor correction on the system, start- 
ing facilities being taken care of by 
means of a 25 h.p. induction motor. 
When used as condensers, the generat- 
ors will be uncoupled from the prime 
movers. The accompanying curve por- 
trays graphically the growth of load 
on the Nipissing system during the 
period of operation by the Commis- 
sion; the tabulation of loads represents 
the maximum demand established each 
year during the same period, all of 
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which indicates the necessity of the ad- 
ditional generating capacity which has 
been provided to take care of same. 
For future growth additional storage 
and generating capacity will be ob- 
tained from Cox’s Chutes, which 1s 
located approximately ten miles up 
stream from Bingham Chutes, and 
which will provide fron’ 2000 h.p. to 
4000 h.p. additional plant capacity and 
at the same time, with the dam con- 
structed to maximum elevation, will 
practically double the available exist- 
ing storage on the water shed. 
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Revision of Electricity Inspection Act 


By W. P. 


DOBSON 


Laboratory Engineer, H.E.P.C. of Ont. 


\ HE Writer went to Ottawa on 
February 14, and in company 
with a deputation from the 
Canadian 


Electrical Associa- 


HOMecOnsisiino Ob eivlesstice ) le, os. 

Daviess pase ion, lurley.iand 

Holtby, waited upon Mr. Higman. 
Mr. Higman read to us a draft of 
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his revised Electricity Inspection Act, 
and invited our comments. The main 
features of the Act as compared with 
the previous Act passed in 1907, and 
our comments thereon are given below. 


1. Unit of Supply. The unit speci- 
fied previously was the kilowatt-hour 
or the ampere-hour at a stated voltage. 
Acting upon the recommendation of 
the deputation, Mr. Higman agreed to 
modify this so that the unit of supply 
should be the kilowatt-hour, kilowatt 
or kv-a, thus permitting these units 
to be used for billing purposes. 


Z. The period of reverification of 
meters has been extended to seven 
years; it was formerly five years with 
an additional time allowance of one 
year. 


oa) Le penalties ioLeyariation. of 
voltage, which were incorporated in 
the old Act, have been deleted. 


4. The new Act requires that the 
District Inspector shall be notified of 
the change of location of any verified 
meters from one inspection district to 
another, giving the number of the 
meter other description of it 
which may be necessary. This was 
assented to by the deputation, it being 
understood that it applied only to 
meters which were moved without the 
seal being broken. 


and 


5. Mr. Higman also proposed to 
demand that the clause of the old Act 
be retained, which provided that a 
duplicate of each reading of any meter 
should be left the customer. 
There was considerable objection to 


with 


this as an impracticable rule, and it is 
my understanding that Mr. Higman 
agreed to withdraw it. 


6. Sealing of Meters. The revised 
wording of this section is still not satis- 
factory as it Mmakes no exception or 
graphic meters, demand meters and 
other types of meters which it is not 
Mr. Higman, 
however, stated that this clause had not 
been and would not be interpreted 
literally. It was suggested by one of 
the deputation that the clause might 
state that if any customer desired, a 
verified meter shall be installed at his 
request. This would be in addition 
to any other meters which might be 
necessary for the Power Company in 
measuring the load. 


now practicable to seal. 


7. The old Act provides a penalty 
if any person, other than an Inspector, 
verifies or stamps any meter after it 
has been fixed for use. Mr. Higman 
proposed to retain this clause and pro- 
vide a penalty for the verification of 
any meter or for the issuance of a 
certificate on any meter after it had 
been fixed for use by any person other 
than an Inspector. Objection was 
taken to this clause as being impracti- 
cable and unjust, and Mr. Higman 
finally agreed to modify this clause. 


It will be seen from the above that 
the efforts of the A.M.E.U. and the 
Canadian Electrical Association to ex- 
tend the period of verification of met- 
ers has met with a certain amount of 
success in that the period has been ex- 


tended by one year. 


THE BULLETIN 


111 


CCU eee eee 


Hydro Lamps Being Misrepresented 


NUMBER of Hydro Muni- 
cipalities ap- 
proached recently by manu- 
facturers of electric lamps 
soliciting orders for a cheap grade of 
lamps, usually “seconds”, which can 
be sold to customers at a low price. 
The practice is ostensibly for the 
purpose of stimulating a demand for 
Canadian lamps, to offset the effect of 
foreign importation. 


have been 


This would not 
be a bad practice, were it not for the 
fact that where Hydro Municipalities 
have been solicited, manufacturers of 
these cheap lamps have agreed to etch 
the lamps for these Hydro Municipali- 
ties in any way that they may desire, 
and lamps have’ been placed on the 
market, sold to Hydro Municipali- 
ties, and resold to consumers, with the 
“Hydro Shop” 
fashion permanently affixed to the 
bulb. A sample of the design is sub- 
mitted herewith. 


etching in circular 


The Label of Quality The Other Label 


Comparing this design with the reg- 
ular trade-mark design appearing on 
Hydro Lamps of High Quality, one 
cannot but feel that the etching re- 
ferred to above, and as illustrated, is 
put on the lamps with the express 
purpose of representing to the public 
that the lamps thus being offered for 
sale are Hydro Quality Lamps. 

To the unsuspecting customer the 
similarity of design creates no doubt 


in his mind that these lamps are 
Hydro Lamps, and it is only when 
he takes them home, and finds that 
they give poor service, that he knows 
he has been misled into buying some- 
thing under a misrepresentation. 


If he is not so fortunate as to think 
thus far, he is liable to believe that 
since these lamps have the word 
i ydcO, Ome tnem, atid~are 
quality, that if he is offered 
Hydro Lamps, with the genuine 
Hydro label on them, these Hydro 
Lamps are likewise inferior in qual- 
ity, and he is most liable to refuse to 
purchase them again. 

Hydro Lamps have dev- 
elopedwatethesexpress desire of ‘the 
Hydro Municipalities to give Long 
Life; first quality Hydro 
Lamps have been giving wonderful 
satisfaction to Municipalities and con- 
sumers alike, and we have reached the 
point where the experimental stage 
has been passed and a demand is being 
created for Hydro Lamps, where 
quality counts with the consumer. If 
we are to continue to fulfill the desires 
of Hydro Municipalities and Hydro 
customers by producing the Hydro 
Lamp, any attempts at misrepresenta- 
tion by others should be looked upon 
with scorn, and any solicitations made 
to Hydro Managers, by other manu- 
facturers, for orders for lamps to bear 
a label containing the word “Hydro” 


of poor 
genuine 


been 


and 


should be discouraged to the utmost, 
as by offering these lamps for sale 
Hydro Managers are parties to the 
misrepresentation. From a co-operative 
standpoint that should be the last thing 
that Hydro Managers would do, and 
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from a manufacturer’s standpoint it is 
a poor way to solicit business. 

Hydro Lamps stand on 
merits, and we need not imitate the 
product of others, nor represent our 
product as being that of some other 
manufacturer. The actions of our 
competitors in imitating the Hydro 


their 


Lamp shows that the Hydro Lamp is 
worth imitating; that it has some very 
good qualities, which they are trying 
to capitalize for their own benefit. We 
ask every Hydro Municipality to co- 
operate with us in thwarting the efforts 
of these base imitators in their misre- 
presentations. 
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Accounting and Public Relations 


Amiable Contacts of this Department with Customers Important 
—Individual Employee Interest Essential for Building Goodwill 


By E. A. DAVIS 


average-sized com- 
accounting work, in 
ac as Sit» directs 


divides 


a NOR the 
[ } pany 

AZ so f public 
relations, sharply 
into two separate and distinct func- 
tions—(a) direct dealing with the 
public; (b) indirect dealing with 
the public. In the first division is 
the direct contact with the custo- 
mers at the cashier’s window, at the 
order and complaint desk, and the 
incoming telephone calls. In the 
second division come the keeping of 
the customer’s accounts, the render- 
ing of bills, statements and the cor- 
cliche 
handling of collections comes under 
both matter of 


great importance in its influence on 


respondence with customers. 


divisions and is a 
public relations. 
Considering their direct contact 
with the public, the work of the 
members of the accounting depart- 
ment wields a greater influence for 
good or for ill on public relations 
that of other classified 


than any 


group of employees of a public 
utility. To the public, in the case of 
companies of average size, the ac- 
counting people very nearly repre- 
sent that intangible entity—the com- 
pany—generally referred to by the 
public as “the office.” 
THE ORIGINAL CoMPANY. 

Illustrative of this, let us con- 
sider Bill Smith. Bill lives 
rural community of, say, one thous- 
and people. 


in a 


Being mechanically 
inclined and having a head for busi- 
ness, he thinks an electric plant 
would do well in the community in 
which he resides. So he puts his 
thoughts into action and installs a 
small 


gasoline-engine-driven gen- 


erator, strings wires around the 
town and sets himself up as a bud- 
ding public utility owner and oper- 
ator. Everybody in town knows 
Bill so that if anything in connection 
with the service calls for a com- 
plaint or correction, it is a simple 


matter for them to drop in on Bill 
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and have things rectified. Years 
pass. The town prospers beyond 
expectations of the most optimistic. 
Bill begins to learn that financing a 
public utility in a rapidly growing 
community is far beyond his ability. 
As a solution a corporation is 
organized with ample capital and 
financial backing to conduct the 
aides. of the utility successtully. 
Piliieclade to. accepts a, tair price 
for his business and to retire from 
the field which has been giving him 
much worry for several years. 
The new corporation opens and 
equips a modern office. Modern ac- 
counting methods are installed, and 
immediately condition 
confronts the community. No long- 
eredoes) the electric plant represent 
Bill Smith. 
Oisanyenature will not be taken’ up 
with Bill but with “the office”. So 
that 


which comes 


a changed 


Hereafter grievances 


the accounting department, 
in contact with the 
public now, typifies the Bill Smith 
ep iemuern days, Wpon itirests the 
burden of seeing that to each cus- 
tomer who. comes in the office with 
a grievance, be it ever so trivial, is 
accorded a courteous, sympathetic 
Amie paieat.) Micatinos, = s@ourtesy, 
sympathy and patience should not be 
forgotten, because these necessary 
attributes are the roots of building 
up good will. 
bear in mind that to the customer 
he typifies Bill Smith. 


The case of customers coming to 


Byery. clerk: must 


the office with their grievances has 
been stressed particularly for the 
reason that such cases require the 


most careful handling; for here 


public relations are strained, and _ it 
is of utmost importance that this 
condition be relieved. But in daily 
routine of business in contact with 
the public a great influence can be 
exerted toward improving public 
relations or maintaining good ones. 
And here again Bil) Smith enters 
the picture. If Bill were on the job, 
he would very probably be able to 
greet every customer by name and 
very likely would inquire as to the 
state of health of some ailing mem- 
Derotmtne custemer se -tamily, or 
It-is 
this personal touch that creates a 
friendly atmosphere about a public 
utility office and brings a favorable 
reaction from the public. It should 
be cultivated. 
INDIRECT CONTACT. 
Oimiumet: impomance in «indirect 


some other intimate matter. 


contact with the public is accuracy. 
Nothing destroys public confidence 
more quickly than inaccuracies in 
the rendering of monthly bills and 
statements. And to discontinue a 
customer’s service for non-payment 
and then have him present to your 
Saze a receipted bill for the period 
is about the most destructive in- 
fluence on public relations conceiv- 
ADlen atlappilysitsdoes! ot “occur 
frequently, but it should not occur 
at all. 


qi Occasional 


It is surprising how deeply 
customer’s feelings 
can be wounded by the misspelling 
of his name on a bill or statement. 
This) is another place where inac- 
curacies are harmful to the company. 

The next item is a matter of neat- 
ness—or good housekeeping. Bear 


in mind that a large percentage of 
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the customers who come in your 
office are women. A disorderly, un- 
tidy office doesn’t cause them to feel 
any pride in the public utility with 
which they do business. Men, as a 
rule, are not so observing of such 
matters, yet while they may not 
notice them, unconsciously the effect 
isipad, Let the; personal touch enter 
here, thereby bringing an air of 
good housekeeping into the office. 
A Setr INTEREST PROBLEM. 

In conclusion, let us look this sub- 
ject of public relation squarely in 
the face and ask ourselves, “What 
is it all about? 
in which we as 


Is it something 
individuals have 
only a detached interest—something 
that we, as a part of our duties, are 
supposed to build up and maintain 
for the benetit ‘of "the company r”’ 
The answer is, “Most decidedly not”. 
Each public utility employee has a 
very great and selfish interest at 


stake. In the first place, he has 
the selfish interest of his own per- 
sonal advancement, which will be 
better assured with a growing and 
successful public utility company, 
because a company to qualify in this 
class requires good public relations 
as a main essential. Furthermore, 
if his relations are good, his day-to- 
day dealings with the public are a 
pleasure, his lot in life is the hap- 
pier as a result. His selfishuinteress, 
therefore, lies in seeing that those 
favorable relations are maintained. 
If the opposite is the case; if poor 
or. bad public relations exist, the 
company which employs him does 
not flourish. His progress 
accordingly is checked, and his day- 
to-day dealings with the public are 
far from beine ay pleasures is 
selfish interest clearly lies in seeing 
that these relations are improved. 

—FElectrical World. 
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The First World Power Conference 


Those desiring further information regarding Canadian Participation in 
the World Power Conference should address their communications to Mr. J. B. 
Challis, General Secretary, Dominion Water Power Branch, Department of the 


Interior, Ottawa, Ont.—The Editor. 


6 EGNHE December Bulletin gave a 
short the -Hirst 
World Power Conference to 

be held at Wembley, London, 
England, from June 30th. to July 12th. 
This conference is promoted by the 
Council of the British Electrical and 


notice of 


SoS 


Allied Manufacturers’ Association 
(Incorporated) in co-operation with 
Technical and Scientific Institutions 
and Industrial Organizations in Great 
Britain and Other Countries. 

The idea of a World Power Confer- 
ence originated in England in the year 
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following the declaration of war when 
the relationship of power to production 
was brought forth with vivid force. It 
remained, however, quiescent until the 
British Electrical and Allied Manufac- 
turers’ Association evolved the scheme 
of holding such a conference at the 
time of the British Empire Exhibition. 
A British Committee was thereupon 
formed comprising the various tech- 
nical and scientific institutions and in- 
dustrial organizations in the British 
Isles and invitations were sent to 
various countries throughout the world 
to participate. 


Upon the receipt of the invitation 
of the British Committee a provisional 
Canadian Committee was formed early 
in 1923 comprising sufficient Dom- 
inion, Provincial and Corporate inter- 
ests to make it geographically repre- 
sentative of the whole Dominion. At 
the meetings of this committee it was 
unanimously decided to participate in 
the conference and arrangements were 
made to have as a commencement five 
papers prepared covering the most out- 
standing features of the power situa- 
tion in Canada. Later a general ad- 
visory Committee was organized 
comprehensive of all power and allied 
interests in the Dominion. This com- 
mittee met in December, endorsed the 
actions of the preliminary committee 
and formed a management committee 
to arrange for appropriate Canadian 
participation in the conference. 


A preliminary meeting of represent- 
atives of national committees held in 
London in August, 1923, was attended 
by a member of the Canadian Com- 
mittee and an outline of programme 


and procedure agreed upon. It was 


also arranged that papers for submis- 
sion at the conference will be printed 
and distributed by the British Com- 
mittee to the members of the several 
national committees sufficiently early 
to allow examination and study prior 
to the opening of the conference. 
These papers will not be read but the 
sessions will be devoted to oral dis- 
cussion of the subjects with which they 


deal. 


The scope of the conference cover- 
ing the power resources of all parti- 
cipating countries and the technical 
and economic problems of power dev- 
elopment, transmission and utilization 
should prove of surpassing interest and 
value to those who are privileged to 
attend and to those countries which 
they represent. For Canada it will af- 
ford a unique opportunity to present 
before the world her magnificent 
power resources both hydro and fuel 
and the efficient and economic man- 
ner in which they have so far been 
utilized. 


The purpose of the World Power 
Conference will be to consider how 
the industrial and scientific sources of 
power may be adjusted nationally and 
internationally : 


By considering the potential re- 
sources of each country in hydro- 
electric power, oil and minerals. 


By comparing experiences in the 
development of scientific agriculture, 
transportation by 


irrigation and 


land, water and air. 
By conferences of civil, electrical, 


mechanical, marine and mining en- 
gineers, Technical Experts and au- 
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thorities on Scientific and Industrial 
Research. 
By consultations of the Consumers 
of Power and the Manufacturers 
of the Instruments of Production. 
By conferences on Technical Educa- 
tion to review the _ educational 
methods in different countries, and 
to consider means by which exist- 
ing facilities may be improved. 
By discussions on the financial and 
economic aspects of industry, na- 
tionally and internationally. 
By conferences on the possibility of 
establishing a Permanent World 
Bureau for the collection of data, 
the preparation of Inventories of the 
World’s Resources, and the ex- 
change of industrial and scientific 
information through appointed re- 
presentatives in the various 

countries. 

The classified program is outlined as 
follows : 


Division 1: Power ReEsouRCES. 


Section A: Power Resources, Na- 
tional Reviews. 

General Survey, Power 
Resources, Available and 
Utilized, Administration. 


Power Requirements. 
Diviston II: Powrr Propucrion. 


Water Power Production. 
Preparation of Fuels. 
Distillation of Coal, Pul- 
verized Coal, Distillation 
of Shales, Oil Refining, 
Lignites, Peat. 

Steam Generation. 
Boilers, Utilization of 
Fuels, Waste Heat. 
Section D2: Steam Turbines 


Section B: 
Section C: 


Section D1: 


Section E1: Internal Combustion En- 
gines, Crude Oil. 

Section E2: Internal Combustion En- 
gines, Gas, Oil and Spirit. 


Division III. Power TRANSMISSION 
AND DISTRIBUTION. 


Section Gl: A.C. Transmission and 
Distribution. 
Generators, NU GAvGree? 


Transformers & Switch- 
gear, Transmission Lines, 
Underground Cables. 

Section GZ; High - Voltage ~) Direc 
Current Generation, 
Transmission and Distri- 
bution. 


Division IV: Powrr UtmimaAtion: 


Section H: Power in Industry and 
Domestic Use. 

Electro - Chemistry 
Electro- Metallurgy. 
section Ki: Power tor Land) rans 


Section | and 


port. 

Section K2: Power for Water Trans- 
port. \ 

ection K3:; Power for “Air ) trance 
port. 

Section L: Illumination. 


Division V: GENERAL. 


Section M: Economic, Financial and 
Legal Aspects of Power. 
Section N2: Standardization. 
Section N3: Education. 
Section N4: Health. 
Section N5: Publicity. 
Section N6: British 
sources. 
The British Committee makes the 
following preliminary announcement 


[Empire Re- 
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as to conditions and privileges of 
membership. 


ORDINARY MEMBErRS.—Any applicant, 
subject to the approval of the Ex- 
ecutive Commitee, is entitled to be- 
come a member of the World Power 
Conference on payment of the sum 
of £2, which will be used towards 
defraying the stenographic and other 
expenses incident to the conduct of the 
Conference. 

Members will receive a Membership 
Ticket, which will entitle them to free 
admission to the British Empire Ex- 
hibition and the Conference Halls, 
during the period of the Conference. 
These tickets will be personal and not 
transferable. 

Members, if they desire it, can pur- 
chase, at a nominal price, copies of 
papers in the Sections in which they 
are interested, the charges for which 
will be announced at a later date. 
These copies will be available for 
Members only. Papers will be on 
sale at the Hall, but Members who 
wish to take part in the discussions 


should apply in advance for such 
papers as they may require. 
OrriciAL DerLEGATES.—The official 


delegates appointed by the participat- 
ing National Committees are entitled 
to Free Membership. 

Copies of the papers for presenta- 
tion at the Conference will be sent 
free to official delegates in advance of 
the Conference, through their respec- 
tive National Committees. 


ACCOMMODATION. — The Organizers 
of the Conference, through _ their 
official Travel Agents, will be glad 
to assist members in obtaining hotel 


accommodation in London, though 
they cannot guarantee to obtain 
such accommodation. Members are 


requested to make early application 
for such accommodation as they may 
require. 


OFFICES AND ENQguIRY BUREAU. 
—The Organizers of the Conference 
are arranging for offices at the 


Conference Halls for the use of Mem- 
bers, full particulars of which will be 
announced later. An Enquiry Bureau 
and Postal Facilities for the use of 
Members will also be provided. 


OFFICIAL RECEPTIONS AND SOCIAL 
Functions. —A_ special Committee 
has been formed to arrange official re- 
ceptions and social functions and an- 
nouncements will be made at a later 
date. 


OrFiciaL Tours AFTER THE Con- 
FERENCE.——Official tours in 
only delegates and Members of the 
Conference will be entitled to par- 
ticipate are being arranged to follow 
the Conference. 

The tours will be conducted with 
the co-operation of the National 
Committees in each country and in 
consultation with Messrs. Thos. Cook 
& Sons, the Official Travel Agents of 
the Conference. These include Great 
Britain, Norway, Sweden, Lapland, 
France, Switzerland and Italy, when 
opportunities will be given to visit 
works, scenic districts and other places 
of interest in those countries. It is 
estimated that £60 should cover the 
cost of each of the tours but the final 
cost cannot be determined until the 
various National Committees  con- 
cerned have completed their arrange- 


which 


ments. 
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Association of Municipal Electrical Utilities 


Minutes of Meeting of Executive Committee 


HE meeting was called. 16 
~ order at 10.00 a.m. on Tues- 
day, February 12, 1924, at the 
office of the Hydro-Electric 
Power Commission of Ontario, by 
the President, Mr. J. E. B. Phelps. 
Other members of the Executive pre- 
sent were:—Messrs. V. S. McIntyre, 
J. E. Skidmore, O. H. Scott, iis he 
McHenry, W. R. Catton, J. G. Archi- 
baldeas J) estapleton; Gs) Mickler 
and S. R. A. Clement, Secretary. 

The Secretary read a letter from 
Miss M. L. Oliver, Secretary, Niagara 
' Hydro-Electric Commission, extend- 
ing on behalf of that Commission an 
invitation to the Association to hold its 
summer convention at Niagara. 

He also read correspondence be- 
tween the President and Mr. T. J. 
Hannigan, Secretary, Ontario Muni- 
cipal Electrical Association in refer- 
ence to the proposed affiliation of the 
A.M.E.U. and the O.M.E.A, 

After taking up the correspondence 
with Mr. Hannigan together with the 
resolution passed at the January Con- 


vention in reference to the proposed 
affiliation it was—Moved by Mr. O. 
H. Scott, and Seconded by Mr. E. J. 
Stapleton, THAT the Executive re- 
commend to the Association that the 
suggestion of Mr. Hannigan, Secre- 
tary, Ontario Municipal Electrical As- 
sociation be not accepted and that Mr. 
Hannigan be sent a letter explaining 
the reasons for the same. 
CARRIED. 


The various suggestions for the 


location of the summer convention 
were then considered. It was moved 
by Mr. W. R. Catton, and seconded by 
Mr. M. J. McHenry, THAT the sum- 
mer convention be held at Niagara 
Falls on June 26, 27 and 28. 
CARRIED. 

The Secretary was instructed to cir- 
cularize the commercial members to 
ascertain whether a commercial exhibit 
was desired. 

It was moved by Mr. V. S. McIn- 
tyre, and seconded by Mr. Eee 
Stapleton, THAT the Secretary and 
the Treasurer be paid a gratuity of 
$125.00 each. CARRIE 

It was moved by Mr. V. S. McIn- 
tyre, and seconded by Mr. J. G. Archi- 
bald, THAT the Treasurer invest the 
surplus funds of the Association in 
bonds. CARRIED. 

The various committees for the year 
1924 were then drawn up. 

It was moved by Mr. O. H. Scott, 
and seconded by Mr. E. J. Stapleton ; 
THAT the Papers’ Committee consist 
of Messrs. V. S. McIntyre, Kitchener, 
Chairman; M. J. McHenry, Walker- 
ville; P. B. Yates, St. Catharines; A. 
B. Cooper, Ferranti Meter & Trans- 
former Co., Toronto; C. E. Schwen- 
ger, LOromto eand arly ale Jeffery, 
H.E.P.C. of Ontario, Toronto. 

CARRIED: 

It was moved by Mr. M. J. Mc- 
Henry, and seconded by Mr. J. G. 
Archibald; THAT the Convention 
Committee consist of Messrs. W. R. 
Catton, Brantford, Chairman; P. B. 
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fates or. Cacodiines, | i eckoe, 
Miavata, Palis- Rask: Starry Orillia: 
C. H. Hopper, Canadian Westing- 
house Co., Toronto; A. S. McCordick, 
Moloney Electric Co., Toronto; W. R. 
Greenshields, Canada Wire & Cable 
Coen eeisides andiy).e si elemery, 
FUME PC. of Ontario, Poronte: 
| CARTER: 
It was moved by Mr. E. J. Staple- 
ton, and seconded by Mr. J. E. Skid- 
migre;. eit the Reoulations’ and 
Standards’ Committee consist of 
Messrs. O. H. Scott, Belleville, Chair- 
Men olajesriees,Guelpi sh. |. Staple 
ton, Collingwood; J. E. Brown, Ot- 
tawawvw oe. Dobson, E P.C, of On- 
tatie, s-oronto; and’ A. G. Hall, Elec- 
trical Inspection Dept., Toronto. 
CARRIED. 
It was moved by Mr. J. G. Archi- 
bald; and) seconded by Mri -O). Hi: 
Scott; THAT the Committee on Acci- 
dent Prevention and Health Promo- 
tion consist of Messrs. M. J. Mc- 
Henry, Walkerville, Chairman; W. R. 
Catton, Brantford; E. M. Ashworth, 
Woronto.. Cy “Adsett?’ Trenton: 1. 
Ge ilanies HPP Croft Ontario, Tor- 
Ohtoe Vv ills. Maclachlane HB PC. of 
Outi 11 ofoito’, ang 5° Rh. cA. 
Clement, H.E. PC. Toronto. 
CARRIED. 
It was moved by Mr. J. G. Archi- 
bald, and seconded by Mr. W. R. Cat- 


ton; THAT the Merchandising Com- 
mittee cotsist.or Messrs. J. °K. Sskid- 
Cobourg, Chairman; O. M. 
Petry... Windsoos Eo Vi ‘Buchanan, 
London raw yelobu otrattord; VV. 
fee Cliylds ms anultome, (OC). bee Scott, 
Devevillece ste scot (adits ce VW |. 
Stewart, Toronto; M. J. McHenry, 
Waterville sal: fleece Guelph; 4 
Sauder, Kitchener; H. F. Shearer, 
Wellandiand Go|) Micklers HE PC. 
of Ontario, Toronto. CARRIED. 
It was moved by Mr. W. R. Catton, 
qudeeccconcded py Nite ©. El. Scott, 
THAT the Rates’ Committee consist 
of Messrs. G. J. Archibald, Wood- 
stock Chairman F..be ates, St. Ca- 
thatines =: [ee kas Melinden, “Owen 
sound: FE. LsSifton, Eanulton: Ex MM. 
Ashworth, Toronto; H.O. Fisk, Peter- 
Doroys|. G. jackson, @hatham.- WV. 
buchanan, lendome -).. is Hees. 
Guelpay Mali Inelis es Pore Arthur. 
(Now Db ivocOt, Galter ns bs otarhs + Or 
illia; and all of the members of the 
1924 Executive Committee. 
CARRIED: 
It was moved by Mr: M. J. Mc- 
Penny. anc. seconded iby «Mire 1) ad: 
Skidmore; THAT the Auditors be 
Messrs. W. G. Pierdon, H.E.P.C. of 
OntariowiLoronte- ands RO wie 
Collum, H.E.P.C. of Ontario, Toronto. 
CARRIED: 


The meeting adjourned at 11.30 a.m. 


more, 
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ALM. BE. U. CONVENTION 


Niagara Falls, June 26, 27, 28, 1924 


See April Bulletin for further details 
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Niagara System 


The Commission has purchased 
the complete plant and business of 
the Welland Electric Company 


Limited for the sum of $75,000.00. 
The plant was taken) over by ste 
Commission on March 1 and will 
be changed over to 25 cycles as 
quickly as possible. 

The Welland Hydro-Electric Sy- 
stem will take over that part -ot 
the Company’s system located in 
Welland, and the customers will 
be transferred to the lines of the 
Welland Hvdro-Electric System, 
and the duplicate pole lines will be 
Femoved. 1nOMmmeiemelt yas ects: 

The Company’s system in Font- 
hill will be sold to that Municipal- 
ity, and the lines in the rural dis- 
tricts will be retained by the Com- 
mission and incorporated into the 
Welland rural power district. 


mf seherick 
Mr. S. A. Ord, formerly Secre- 
tary of the Preston Commission 


has recently been employed by the 
Commission as Superintendent of 
the Welland rural power district. 


* *K 


The Windsor Hydro-Electric Sy- 


stem recently purchased a lot in 


TyDRO News ITEM 


the southern part/ot thes@it won 
which they propose to erect during 
the coming year another sub-sta- 
tion. to take care ot theirapidly 
increasing load. 


Rideau System 


Mr: M. Wa Roser termen. 
Perth Hydro “System: has, staken 
charge of the Carleton Place Uttili- 
ties. Mr. W. Moffatt, formerly in 
charge has lett tomsKitklandmieske 
where he was. formerly, engaged. 


ae ee 

The Kemptville Hydro Commis- 
sion has entered an injunction re- 
straining the Kemptville Milling 
Company from bringing power with- 
in the corporate limits. 


* OK OK 


St. Lawrence System 


The Wilhamsburg Rural Power 
District commenced operation on 
February 12th. 


* Ok x 


The Council of the Township of 
Osnabruck has forwarded a peti- 
tion from residents of the Town- 
ship asking for estimate on cost 
of rural service. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in February 1924. 


Appliances 


SINGER SEWING MacHINE Com- 
PANY, (Submittor), 904 Excelsior 
Life Bldg., Toronto. 

SINGER SEWING MacHINE Com- 
rany, (Mir), 149 Broadway, New 
ad eS ys, 


Electric Sewing Machines, Cat. 
Nos. 101-1 to 101-10 incl. 


GROH REFRIGERATION Co., 48 Abell 
St LoLonto, 

Electric refrigerator “Groh”. 

* ok ok 

BuRLINGTON ELEcTRIc COMPANY, 
(Submittor), Burlington, Ont. 

THE Rogers « Evectrric: Lazora- 
TORIES Co., (Mir.); 2015 East 65th. 
St., Cleveland, Ohio. 

Portable Electric Hot Plate. 

DurFrig ELtecrric MANUFACTURING 
Co., Limirep, 465 Bloor St., W., Tor- 
onto. 

imentesters sl ropicalaeGat, Nos: 
6 and 9. 

* Ok Ok 

THE Hoirzer-Casor Eiecrric Co., 
Boston 19, Mass. 

Electric Motors 
1 h.p. and less. 


Y Holtzer-Gabot: 


NorTHERN ELecrric Company, 
Limirep, (Submittor), 131 Simcoe 
St., Toronto. 

Fort WayNe ENGINEERING & 
MANUFACTURING Co., (Mfr.), Fort 
Wayne, Ind. 


Electric Water Systems “Paul”. 
x Ok 
SIMPLICITY ENGINE & Mra. Co., 
Port Washington, Wis. 
Motor-operated Boring and Grind- 
ing Machine “Simplicity”. 
eer te: 
THe D. Moore Company, Limirep, 
Hamilton, Ont. 
Blectric tlote Plates Cat. Nos. 16, 
Heese eZ 0: 
* Ok 
FinpLAyY Bros. Co., Limi1rep, Carle- 
ton Place, Ont. 
Electric Range, 
“Findlay”. 


low oven 


type, 
ae Ok 
THE GurRNEY FouNnpry Company, 
Limirep, 500 King St., W., Toronto. 
Electric Range, cabinet type, 
“Gurney, Cat. No. 4901, 
Sy a Ay se 
*STRAND & Company, N.A. 5001 N. 
iincomeot. Chicago, lil: 
Portable Motor with Flexible Shaft 
and Chuck, “Strand”, Type M-5. 
* ok xk 
*AMERICAN Fryer Merc. Co. 2219- 
ee wtalstedastys@hicago-~ tl. 
Toy Transformers, Cat. 
1249A, 1250A. 


Nos. 


“CLEVELAND KLEEN-Kut Mere. Co., 
Tue, 720 Bolivar Rd., Cleveland, 
Ohio 

Meat Chopping Machines, ‘“Kleen- 
Kut”, Cat. Nos. IE-Type-B, 322. 

Or ihe 
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*\WESTINGHOUSE ELECTRIC & MFc. 
Co., East Pittsburgh, Pa. 

Cooking and Liquid Heating Apph- 
ances. 

Disc Stoves, Styles 189198, 189204, 
2/0/01. 

Table Stoves, Styles 196158, 214903, 
280112-3. 

Toaster, Model B, Styles 2669653, 
266965. 

Waffle 
284284-5. 

Water Heaters, “Bayonet’’, Styles 
186054-149 inclu. 

Ranges, Styles 266931-33-35 etc. to 
61 inclu., 278604-11 inclu., 27881-932 
incl. Types M-1 and M-2, styles 
299729-31-33-35 etc. to 67 incl.; Type 
2-19B, Styles 327948; Type 3-19B, 
Styles 327678-A, 327680-A, 327857- 
A, 328329-A, 328331-A. 

Hot Plates, Styles 231562, 231564, 
231566-69 incl., 266968-70-72-74. 

Percolators, Styles 284057-8, 251- 
401-03 incl., 262739-41 incl., 280735-7 
incl. 

Urn Heater, Styles 299976-981 incl. 

Industrial and Laboratory Heating 
Appliances. 

Solder Pots, Styles 133628-33 incl. 
299708, 299861, 299862. 


Iron, Styles 284186-7, 


Fittings 


A. L. WynstTon, Jr., (Submittor ), 
77 NOV st | LOLOL: 

Fitrincs LiMitep, (Mfr.), Oshawa, 
Ont. 

Condit boxes, Wypeame, bee, 
od CoA x bil) CON Stal soil peel Bee Ee Rae el ed Rago 
eae 

*CONNECTICUT Evectrric Mre.‘Co., 
THe, Bridgeport, Conn. 
Fuseless Attachment Plugs. 
Separable and 


non-separable — at- 


tachment plugs having composition 
base and cap, Cat. Nos. 1000, 1010. 
Caps only Cat. Nos. 1012, 1013. 
Separable and non-separable at- 
tachment plugs having bakelite base 
and cap, Cat. Nos. A-1 and A-2. 
Caps only, Cat. Nos. A-12 and A-22. 
Current Taps with cap, Cat. No. 
1061, without cap, Cat. Nos. 999, 1063. 


* Ok 


*Brvanrt  HiEctric.. Co, |) Dae 
Bridgeport, Conn. 

Receptacles for Attachment Plugs 
and Plugs. 

Combination for use on ranges, Cat. 
No. 136. 

Heater control combination, Cat. 
Nos. 437, 117, 398, 413, 419, 438, 465, 
467, 469,405. 51421, 51S, lz ieooe: 
466, 439. 

*MaAGNus Etectric Co., Inc., THE, 
451 Greenwich St., New York. 

Fuseless Attachment Plugs, 


NGS... 22546595) 


Cat: 


* Ox 

*Pass & Seymour, Inc., Solvay, 
NGYZ 

Medium Base Receptacles. 

“Pie e* Metal sie) 

Key, Cat: Nos. 601-611, 013; 615; 
617-623 incl 627; 00G).007, (bo inaacu: 
BR-S30. 

Keyless, Cat. Nos. 1, 44, 78, 85, 108, 
146, 414, 1009-10; 75315 7533777303 
7557, $7559.26 S0ZIA) .00020 aueUan a: 
60431, 61456, 62351, 68137, BR=S2), 
BR-S31. 


Switches 


COMPANY OF 
/  \abate 


HARVEY HUBBELL 
CANADA, LIMITED, 
Toronto, Ont. 


Surface Switches. “Hubbell” toggle 


Ave., 


PTE BO LLETIN 


123 


:sTAUTeT TATRA TS ccc anette icisiianaitienaniiiiiisiusiieninamiiiiinamn 


pattern, single pole, Cat. No. 8171. 
Double pole, Cat. No. 8102. 

Flush Switches. “Hubbell” toggle 
pattern, single pole, Cat. No. 8141. 
Mouble, pole; Cat. No?-8122° * 


SQUARE, D Company, Walkerville, 
Ont. 

Service entrance switches, Cat. Nos. 
Bi. 6612) 6313. 

* ok Ok 

* SOUARE 
Mich. 

Enclosed Switches, Cat. Nos. 32211. 
Boo uipns4 2) 1343115 86211. 37211. 


ok Se k 


D. Company, Detroit, 


*ARRow Execrric Co., THE, Hart- 
ford, Conn. 

Surface Switches (as listed on Un- 
derwriters’ Laboratories’ Card, dated 
January 22, 1924). 

ny 

*UNDERFEED STOKER COMPANY OF 
CANADA, Ltp., TuHE,, Toronto, Ont. 

Automatic Switches. 

KOK 


*Mercury Tim® Switcy Co., 103 E 
W., Atwater St., Detroit, Mich. 
Automatic Switches, Types 1 and 2- 
pole. | 
a 


*TRUMBULL ELEctRIc 
Tue, Plainville, Conn. 

Enclosed Switches, Cat. Nos. 5791. 
D/A 7935) 5793 Ne 5803, 5893A, 
13640-42 incl.,13549-51 incl., 13551-¥4, 
F020, 163534, 13554-55, 13642A, 
13643, 13643A, 13742, 5650-53 incl. 
13221, 13321, 13560, 13562, 13564. 
13566. 


Flush Switches, Cat. Nos. 231. Doe 
7477-78, 233, 204. 

Surface Switches, 
Underwriters’ 
dated June 5, 


MEG “Caen 


(as listed on 
Laboratories’ 
LO23%) 
Panelboards, Types PP, PT, CP, 
Coa 


ecard. 


*K kc 


“These devices are under the Under- 
writers’ Laboratories 
or label service. 


re-examination 


Equipment for Sale 


Municipalities desiring the insertion of Notices under 
this Heading should have Copy of the same reach the 
Editor by the 10th of the Month of issue. 


1—150 kv.a., three phase, 60 cycle, 
2300 volt, generator with belt driven 
exciter. Full information on request. 
Hydro-Electrice Power Commission of 
Ontario, 190 University Avenue, To- 


ronto. 


Hydro Lamps 


Prove Their Worth 


Extract from a letter received from the 


St. Thomas Hydro Commission. 


MP ie We may say that we purchased a supply 
of lamps for our series street lights and our 
patrolmen state that they are undoubtedly 
the very best and most efficient lamps we 


laverevermnadl on Ol Lites eee 


Hydro Lamps are made especially for 
Hydro service and are guar- 
anteed for long life 


> & 
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Ontario's Experience 
By SIR ADAM BECK 


Chairman, Hydro-Electric Power Commission of Ontario 


HAT more than 380 municip- 
acting co-operatively 

about $250,000,000 
in a common undertaking for 
the distribution of electrical energy to 
their citizens, that this organization 
has been in successful operation in 


alities 
invested 


Ontario for nearly fifteen years and 
that it is accumulating large financial 
reserves while supplying electric light 
and power over extensive areas at un- 
precedentedly Gates aben facts 
which have attracted world-wide at- 
tention. 

In its essence, the ‘““Hydro”’ electric 
power undertaking of Ontario is an 
organization of a large number of 
partner municipalities, co-ordinated for 
securing common action through the 
medium of the Hydro-Electric Power 
Commission which acts as their trus- 
tee. As such, the Commission gen- 
erates or purchases electrical energy 
which it transmits to the associated 
Each municipality 
owns its local distribution system and 
distributes the power to its individual 
customers. These individual  cus- 
tomers in turn, are charged rates 


low 


municipalities. 


which will meet the cost of power 
furnished to the municipality by the 
Commission, together with the cost of 
operation and management of 
municipal distribution system. 


the 


Absence of coal resources in the pro- 
vince, advances in the art of trans- 
mitting electricity, and recognition of 
the manufacturing potentialities of the 
country, were the three chief factors 
which, about 1900, prompted a number 
of leading manufacturers in south- 
western Ontario to look into the pos- 
sibility of obtaining hydro-electrical 
energy at rates cheaper than the cost 
at which power could be generated 
locally from coal, gas or oil. 

It was realized that if the large 
water-power of the Niagara River 
could be used as a basis for the wide- 
spread transmission of electrical en- 
ergy throughout the more populous 
portions of Ontario, then importations 
of coal could be substantially reduced 
and Ontario would, thereby, be rend- 
ered less dependent upon foreign re- 
sources. Interest in Ontario’s power 
problem was greatly stimulated by 
public meetings and discussions in the 
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press. Appeals were made to the pro- 
vincial government for legislation, and 
finally, as a result of the general move- 
ment, the government of Ontario, in 
1903, provided the means by which a 
commission could be appointed by in- 
terested municipalities to investigate 
and distribution of 


the generation 


hydro-electrical energy. The authority 
thus granted resulted in the appoint- 
ment by the municipalities of Toronto, 
3rantford, Stratford, Wood- 
Ingersoll and Guelph, 


London, 
stock, of the 


Ontario Power Commission, which 


after a thorough investigation, pub- 
lished a comprehensive report in 1906. 
When the results of this investigation 
became known, the provincial govern- 
ment, that same year, provided by spe- 
cial act for the creation of the Hydro- 
Electric of On- 


Power Commission 


tario, the organization now in exist- 
ence. With the exception of the chair- 
man, the personnel of the Commission 


has changed from .time to time, but it 


is noteworthy that the services of many 
of the Commission’s most important 
officers commenced with its creation 
and—notwithstanding several changes 
in the governments of the Province— 
they are to-day in responsible charge. 

In 1906, by-laws were passed by 
thirteen Ontario municipalities author- 
izing their Councils to make contracts 
with the Commission for a supply of 
electrical power from Niagara Falls. 
In 1907, further legislation strength- 
ened and extended the powers of the 
Commission. One essential difference 
between the act of 1903 and those of 
1906 and 1907 is, that under the form- 
er, various municipalities could com- 
bine into separate groups operating 
through separate commissions, whereas 
under the later acts, all municipalities 
make their wants known to the pro- 
vincial Commission which is then able 
to harmonize their various require- 
ments and co-ordinate the municipali- 
ties into groups or districts. 

Those entrusted with the formula- 
tion of the policy to be pursued by 
the Commission were impressed with 
the underlying strength of the indus- 
trial and commercial possibilities of 
the territory seeking the cheaper power 
and light. Southern Ontario, the area 
served .by electrical (eneroy “irom 
Niagara, lies approximately between 
latitudes 42 and 44. The greater part 
of this area is further south than much 
of northern New York state, than the 
larger portions of the states of New 
Hampshire, Vermont, Michigan, Wis- 
consin, South Dakota, 
Idaho and Oregon, and than the whole 
of the states of Maine, North Dakota, 
Montana and Washington. Compared 
with Europe the area lies in the same 


Minnesota, 
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latitude as the south of France. The 
Province has many climatic advan- 
tages. That preciptiation throughout 
Ontario, both in amount and in its 
seasonal distribution, is sufficient for 
agricultural purposes and is an asset 
of prime importance. The whole Pro- 
vince is well watered and with its many 
streams and lakes replenished from the 
annual precipitation, the water power 
developments are in most instances 
exceptionally well protected. Its agri- 
cultural advantages for mixed farming 
and fruit-growing are well known. Its 
railway and inland facilities are ex- 
cellent. In all the large municipalities, 
the employer of labor contemplating 
the establishment of new industries 
may count upon adequate transporta- 
tion facilities, unsurpassed educational 
and social conditions, and standards of 
living and of administration of public 
affairs equal (in many cases superior ) 
to those to be found elsewhere. 

From this brief consideration of the 
natural advantages of the Province it 
will be appreciated that with Ontario’s 
background of agriculture its timber- 
ing, mining, fisheries and game, there 
are available supplies of raw materials 
for an extensive manufacturing indus- 
try with marked possibilities for in- 
creasing exports from farm and fac- 
tory. Such circumstances, then, con- 
stituted a solid foundation of great 
promise upon which the Commission 
could build in establishing a market 
for the consumption of electrical en- 
ergy for domestic, commercial and 
manufacturing requirements. 

The lines along which the Commis- 
sion has conducted its work are easily 
grasped. 

If the people of a municipality want 


to obtain a supply of power, a vote Is 
taken at the polls, and an enabling by- 
law passed whereby the municipality 
may contract for it with the Commis- 
sion. The Commission’s engineers are 
at the service of the municipality for 
the purpose of making an estimate of 
its requirements. The contract having 
been executed, a money by-law must 
also be passed by the electors authoriz- 
ing the municipal council to issue the 
debentures necessary to cover the cost 
of constructing a distributing system 
within its limits. The Commission 
thereupon proceeds with the work of 
building up the necessary transmission 
lines, sub-stations, etc. The municipal- 
ities repay the cost of the project out 
of earnings, spread over a period of 
thirty years; all such items as main- 
tenance, depreciation and sinking fund 
being fully taken care of. At the end 
of thirty years’ time the entire plant 
and equipment will have been paid for, 
and the people become the owners of 
a fully-paid-up undertaking. — 

The basic principle of the whole 
“Hydro” project is a partnership of 
municipalities formed to obtain elec- 
trical energy at cost, each municipality 
paying its proportion of the cost for 
the service received. The Commission, 
acting as trustee and agent for the 
municipalities, exercises both adminis- 
trative and constructive functions, and 
has evolved a well-defined and success- 
ful working policy for the develop- 
ment, transmission and distribution of 
hydro-electrical power under municipal 
ownership. 

The fundamental basis on which 
power is supplied is that it must be 
sold “at cost,’ but not every one is 
aware just what is meant by this term. 
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“Cost,” so far as “Hydro” power 1s 
concerned, includes all charges arising 
out of the generation, transmission and 
delivery of power to the municipalities. 
These charges include, for each muni- 
cipality, its share of the interest and 
sinking fund for the cost of lands, sta- 
tions and equipment required for sup- 
plying power as well as a proportionate 
part of administration, operation, 
maintenance, renewal, insurance and 
all other costs entering into the busi- 
ness of supplying electricity. 

ihe of the financial 
structure of the Hydro-Electric Sys- 


framework 


tems may be set in a few concise 
statements : 
First: The generation and trans- 


mission of power on a wholesale scale 
is dealt with by a Commission which, 
although appointed by the government 
of the province, acts independently in 
the capacity of trustee and agent for 
the partnership of municipalities. 

Second: The local distribution of 
electrical energy within the borders of 
a municipality is, in general, under the 
administration of a public utilities com- 
mission appointed under the provisions 
of the Public Utilities Act. 

Lhird:| Capital required ‘for vtie 
plant for the generation and transmis- 
sion of power 1s provided by the Goy- 
ernment upon receipt of formal re- 
quisition from the Commission. Con- 
tracts are entered into between the 
Commission the municipalities 
under the terms of which the municip- 
alities undertake to repay in thirty 


and 


years the montes thus loaned by the 
Government. 

Fourth: 
tem is financed by the issue of munt 
cipal debentures. 


The local distribution sys- 


Provision is made in 


the rates charged to the ultimate con- 
sumers, for revenue with which to re- 
tire these bonds also, usually in twenty 
years. 

Fifth: The “Trustee” Commission 
supplies power to the municipalities, 
charging each municipality the actual 
cost. To do this, an interim charge is 
made monthly based upon the estim- 
ated cost, and, at the end of each year, 
credit or debit adjustment is made of 
the amount charged, in order to make 
up the actual total cost—no more and 
no less. The “cost of power” includes 
all the usual costs of operation and 
maintenance of the generating, trans- 
forming and transmission plant and 
equipment, and, in addition, the annual 
interest charges on the monies bor- 
rowed for the initial cost of installa- 
tion, also provision for renewal (de- 
preciation) and sinking fund reserves, 
as well as a special reserve fund for 
contingencies. 

Sixth: Each municipality sells elec- 
trical energy to its local consumers at 
rates and under conditions approved 
by the Commission. The rates charged 
to its consumers by a municipality are 
sufficient to take care both of the cost 
of distribution within the municipality 
and of the estimated cost of power to 
be paid to the Commission by the 
The cost of distribution 
is ascertained in a manner identical 
with that used by the Commission in 
arriving at its wholesale costs. 

Seventh: Under the Power Com- 
mission Act, the Commission 1s re- 
quired to determine, annually, the 
actual cost of service supplied to the 
municipal corporations by the local 
commissions for such strictly muni- 
cipal purposes as street lighting and 


municipality. 
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operating electric-motor-driven pumps 
in waterworks, and if any profit has 
accrued through the charging of the 
rate used throughout the year, this sur- 
plus is handed back to the municipal 
system. 

At the outset of the Commission’s 
work, after studying various sources 
of power for distribution to the muni- 
palities it was concluded best to initiate 
their co-operative enterprise by pur- 
chase from power companies which 
had extensive plants already erected 
at Niagara Falls. Consequently in 
1908 the Commission, on behalf of the 
municipalities, entered into a contract 
with the Ontario Power Company for 
the supply of 100,000 horsepower of 
electrical energy at $9.40 per horse- 
power-year until a load of 25,000 
horsepower should be reached, after 
which the price was to be $9.00 per 
horsepower-year. The Commission 
built transformer stations and trans- 
mission lines for distributing the 
power to the contracting municipalities, 
and by about the end of 1910 was sup- 
plying ten urban municipalities. The 
small initial load of less than 1,000 
horsepower increased until in 1914 it 
was 77,000 horsepower, and by 1915 
the Commission had reached the limit 
of its contract for 100,000 horsepower. 
In 1920 the load was 356,000 horse- 
power. The Commission had arranged 
meanwhile for additional power supply 
from the Canadian Niagara Power 
Company of 50,000 horsepower, and 
from the Toronto Power Company of 
over 25,000 horsepower. It subse- 
quently purchased outright the Ontario 
Power Company with its plant capacity 
of 160,000 horsepower, and more re- 
cently acquired the Toronto Power 


Company with that of 125,000 horse- 
power. Finally, in its new Queenston- 
Chippawa plant the Commission has 
provided for an ultimate development 
of 600,000 horsepower. 

The extent of the Commission’s op- 
erations is registered by the fact that 
the high-tension lines alone in its trans- 
mission networks aggregate over 3,000 
miles. 

The municipalities now own and 
operate a number of hydro-electric 
systems, including power plants. These 
Systems “are; (Niagara, ssevern, Eu- 
genia, Wasdell’s, Muskoka, St. Law- 
rence, Ottawa, Rideau, Thunder Bay, 
Central Ontario and Trent, and Ni- 
pissing. Of the foregoing, the Central 
Ontario and Nipissing systems were 
purchased by the Provincial Govern- 
ment in 1916, their operation being en- 
trusted to the Commission. 

Since commencing its operations, 
the Commission has purchased no less 
than twenty waterpowers, thirty hy- 
draulic generating plants, and over 
sixty electric distribution systems. It 
possesses the right to expropriate priv- 
ate plants; nevertheless—with the 
single exception of a case at present 
under consideration—the Commission 
has not required to invoke its powers 
of expropriation but has been able to 
consummate every transaction upon fair 
terms, satisfactory to the interests im- 
mediately involved. 

To-day, including exported power, 
the Hydro-Electric Power Commission 
of Ontario is distributing about 700,- 
OOO horsepower, and operates twenty- 
one undertakings which, when fully 
developed, will have a potentiality of 
over 1,000,000 horsepower. 


The Province of Ontario is the 
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owner of Canada’s equity in the water 
power in the international portion of 
the St. Lawrence River; this share 
amounts to over 800,000 horsepower. 
It often takes several years to prepare 
the plans and construct the installations 
necessary to supply large quantities of 
power, and those who have followed 
the phenomenal growth in demand for 
electrical energy will appreciate that it 
is one of the functions of an organiza- 
tion like the Hydro-Electric Power 
Commission to appraise existing con- 
ditions in the light “ot future needs. 
Present conditions clearly indicate that 
the power markets will be short of 
power before the St. Lawrence River 
hydro electric power can be made 
available even though the work were 
commenced immediately. 

The greatest individual engineering 
project which the Commission has 
undertaken is the Queenston-Chippawa 
power development on the Niagara 
River. Its general scheme comprises 
an intake structure in the Niagara 
river at Chippawa; the deepening and 
widening of the Welland river between 
Chippawa and Montrose, a distance of 
414 miles; the construction of a canal 
8% miles long from Montrose to the 
forebay and screen house at a point 
on the cliff about a mile south of the 
village of Queenston; and the con- 
struction and equipment of a power 
house, in the gorge, immediately be- 
low the forebay. 

Existing power developments on the 
Niagara river have only utilized that 
portion of the total fall of the river 
which occurs in the vicinity of the falls 
and, for the most part, even this 
amount of head has been inefficiently 
utilized. The basic conception of the 


Queenston-Chippawa development is 
the utilization of the greatest possible 
amount of the total fall of the Niagara 
river between Lake Erie and Lake On- 
tario at the highest possible efficiency. 
Of this total fall of 327 feet, about 10 
feet occurs in the upper Niagara river 
from Lake Erie to Chippawa and in 
the lower river from Queenston to 
Lake Ontario. These” 10tsreet ait: 
impossible to reclaim for power pur- 
poses. Of the remaining head, about 
12 feet is required to convey the water 
through the canal. 


The average head actually available 
at the power house is 305 feet, and 30 
horsepower is developed for every 
cubic foot of water that flows through 
the canal per second iar aiiceicea 
ereat forward step in economy is ap- 
parent from the fact that only 16 
horsepower is obtained from _ each 
cubic foot of water flowing per second 
in the most efficient (of them pre-cu: 
three plants on the Canadian side of 
the river at Niagara Falls, thus every 
cubic foot “Of “water Used: simiarue 
Queenston power house will earn near- 
ly twice as much revenue as if it were 
used at the falls. 


The. water of the (Niagara es. 
after leaving the canal proper, enters 
a forebay which is practically a tri- 
angle-shaped enlargement of the canal, 
whence it enters the penstocks or 
tubes, which lead it down the face of 
the cliff to the turbines in the power 
house which is located right on the 
edge of the river at the bottom of the 
gorge. 

The turbines are technically de- 
scribed as of the vertical single-runner 
type; their capacity is 60,000 horse- 
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power each, being greater than that of 
any others previously built. 

Fach electric generator is mounted 
directly above its own turbine, the re- 
volving parts of each having a common 
shaft. The heaviest single integral 
part of one of these huge units weighs 
300 tons. Air is employed for cooling 
these generators and the warm air is- 
suing therefrom is used in winter to 
warm the building; the weight of air 
required every 2-'%4 hours for cooling 
each generator is 690 tons, equalling 
the total weight of the generator it- 
self. 

Three-phase alternating electric cur- 
rent is generated at 12,000 volts, the 
frequency being 25 cycles per second: 
the current from each generator passes 
through its own switches and trans- 
formers, the latter being used to step 
up the voltage from 12,000 volts to 
110,000 volts ; and the current is trans- 
mitted at 110,000 volts on the Commis- 
sion’s high-tension lines all over south- 
western Ontario. 


Six of the large new generators are 
now supplying the Niagara system, 
while of the remaining generators, two 
are under order for earliest possible 
delivery. The power canal provides 
for an ultimate plant capacity of over 
600,000 horsepower. 

The following table, based upon re- 
turns published in the last annual re- 
port of the municipalities, will convey 
some idea of what the charges are for 
light and power in some of the larger 
municipalities of Ontario : 

The success attained by the Power 
Commission in distributing hydro-elec- 
trical energy, not only to the larger 
cities and towns, but to villages and 
hamlets, stimulated the farming com- 
munities of rural Ontario to call for 
“Hydro” service. The problem of dis- 
tributing power economically to farms 
is a very difficult one. The individual 
demands for power are quite small and 
irregular; also the distances to be 
traversed are relatively great. In 1921, 
a provincial Act—the Rural Hydro- 


Charges for Light and Power Service in Ontario Municipalities 


Average net charge to consumers inclusive of all charges 


pe as ee ee ae. s Commercial, Dato 
watt-hour watt-hour power per year 
Toronto Sh2 812 90 22 Wins $21.00 
Hamilton 114,766 50 Zek eZ [3:65 
Ottawa 110,708 1 1.6 1.8 L352 
London 59,281 132 1.9 7, 25.14 
Windsor BY AO) 248 3.0 | 23.78 
Brantford 32,786 85 1.8 1.4 19.56 
Kitchener 29.027 102 2.4 1.8 16.60 
Peterboro 21,790 Z 2.9 1.8 15.97 
eco Catharines 19.862 9 1.4 je 14.56 
Guelph 17,922 re; eos 2.4 14.41 
Galt 13,092 93 1.8 2.0 14.45 
Niagara Falls 14,805 l 1.6 es 13.26 
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Electric Distribution Act — was 
passed which recognized both these 
handicaps and also the desirability, in 
the general interest, of bringing the 
benefits of electricity to the farm. It 
provided a bonus on rural primary 
lines to the extent of 50 per cent of 
their cost. This policy has been gener- 
ally approved ; during 1922, approxim- 
ately 440 miles of rural distribution 
lines were constructed to give service 
to over 2,600 consumers, and at pre- 
sent, the rural lines approved by the 
Commission aggregate 1,000 
miles and gives service to about 14,000 
consumers. 


Over 


Although the aggregate load of the 
electrical energy thus distributed to 
rural dwellers is relatively quite small, 
its influence on the economic life of 
the Province is already a factor of 
great importance. The problem of 
keeping the younger generation on the 
farm and making farm life attractive 
is greatly helped and in some cases 
solved by the coming of electrical ser- 
MICE: 

Although the Province of Ontario 
has distributed 
throughout its area, nevertheless, the 
extensive natural storage of the Great 
Lakes, resulting in the exceptionally 
uniform flow of the Niagara and St. 
Lawrence rivers, coupled with their 
concentrated falls and rapids, and the 
satisfactory basic engineering condi- 
tions 


many water powers 


for development, make these 
rivers unique for the furnishing of 
large quantities of hydro-electricity at 
low cost. 

It should be recognized that along 
with the development and widespread 
distribution of electrical energy under 
co-operative 


municipal ownership, 


there has also taken place in various 
parts of the Province a great develop- 
ment of electrical energy for individual 
industrial purposes. The favorable 
provincial legislation, the low rental 
imposed upon bona fide developers of 
power, as well as many other factors 
contribute to facilitate the satisfactory 
utilization of provincial water powers 
for the development of new industries. 
Power has been extensively used for 
the development of the pulp and paper 
industries ; similarly, it has contributed 
to the success of mining operations 
such as are conducted in the Cobalt, 
Porcupine, Sudbury, and other dis- 
tricts of northern Ontario. Nickel, 
silver, gold, iron and other metals as 
well as many non-metallic minerals are 
known to exist over extensive areas 1n 
Ontario, and water power in the future 
will no doubt be requisitioned to an 
increasing extent 1n this connection. 
Those who initiated the plan for the 
work of the Hydro-Electric Power 
Commission of Ontario were most par- 
ticular to protect the operations of the 
Commission from so-called “politics”’. 
That is to say, there was to be no pol- 
itical domination in the appointment of 
employees, in the purchase of supplies 
and equipment, or in other matters. It 
was recognized that such domination 
or interference inevitably tends to- 
wards 
ment. 
The success of the Hydro undertak- 
ing would have been impossible with- 
out the mutual respect and confidence 
which have existed among the various 
municipalities themselves, and between 
these municipalities and their Commis- 
sion. On the part of all concerned, 
there has always been recognition of 


inefficiency and mismanage- 
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the solidarity of the interests involved 
and it is known that just so long as the 
necessary respect and confidence are 
maintained and political influences are 
eliminated, it will be impossible for any 
attacks to result in depriving the people 
of Ontario of the great advantages 
which they now enjoy as a result of 
their co-operative effort. 


There has been a great deal of un- 
fair opposition to the program of the 
municipalities in their hydro-electric 
undertaking, but criticism of the re- 
sults obtained has come almost entire- 
ly from outside sources. Probably no 
public reform has experienced more 
misrepresentation than has the work 
of the Commission. 


The many unjust attacks directed 
against the Commission have usually 
followed along a _ well-beaten track. 
They have consisted of grossly 
correct and misleading statements ; the 
garbling of documentary and _ other 
data relating to the Commission’s work 
and employing such garbled material 
as premises from which to derive con- 
clusions. Pronouncements have been 
made based upon comparisons so in- 


in- 


adequate as to be puerile; pertinent en- 
gineering data has been disregarded; 
comparisons have been made between 
unlike quantities and involving unlike 
conditions ,so that the comparisons 
drawn have been useless; considera- 
tions of engineering economics have 
been ignored; and erroneous state- 
ments have been made in a most dog- 
matic manner in the hope of imposing 
upon the credulity of those not having 
knowledge of the facts. 


By such unjust processes, the work 
of the Commission has been grossly 
misrepresented, but in spite of it all 
the work has prospered beyond all ex- 
pectation. 


No matter where from or how the 
attacks have originated, they have 
never come from the over three hun- 
dred and fifty municipalities whose cit- 
izens know that their own “Hydro” 
enterprise is a great success—a success 
of which they are specially reminded 
every month as they pay their relative- 
ly small monthly bills for electrical 


power and light “at cost’. 


—Survey Graphic. 
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Resuscitation Medal Presented To 
Thomas Hartley, Penetanguishene 


N September lst., 1923, as 
previously reported in the 
Bulletin, Thomas Hartley, a 
lineman in the employ of the 

Water and Light Commission of Pene- 


tanguishene, successfully resuscitated 
Adolphe Moreau, who had received a 
shock from a 550 volt circuit in en- 
deavoring to save a fellow employee 


who had just received a shock. By his 
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persistent application of the Prone 
Pressure Method Hartley, after thirty- 
five minutes’ work, was able to save the 
life of Moreau. 

The case of successful resuscitation 
was reported to the Canadian Electrical 
Association, and, after being carefully 
investigated, the executive of the As- 
sociation approved the award of the 
Canadian Electrical Association Resus- 


Thomas Hartley, decorated by C.E.A. for Successful Resuscitation 


Eo UD EPI. 
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citation Medal; this medal being 
awarded in meritorious cases of suc- 
cessful resuscitation by employees of 
electrical utilities in Canada. 

The arrangements for the presenta- 
tion were placed in the hands of a 
Committee, representative of the Town 
Council, Water and Light Commission 
and Board of Trade of Penetang- 
uishene. The Committee felt that the 
opportunity should not be missed to 
acquaint the school children and public 
generally with the details of the case 
and with the method successfully used, 
and lessons in Accident Prevention and 
Fire Prevention. 

On Friday, April 11th., a meeting 
for school children was held at 4 Dt 
in the Bijou Theatre. Some six hun- 
dred school children saw motion pic- 
tures dealing with accident and fire 
prevention, and were given an actual 
demonstration in resuscitation from 
electrical shock, drowning and gas as- 
phyxiation. 

In the evening a meeting for the 
Public generally was held. Motion pic- 
tures were shown and then Mayor Cor- 
beau took the chair. With the Mayor 
on the platform were W. T. Dudley, 
Ex-Mayor of Midland and Ex-chair- 
man and present member of the Public 
Utilities Commission of Midland, A. 
W. Murdock, of the Hydro-Electric 
Power Commission, Thomas Hartley, 
and Wills Maclachlan, representing P. 
T. Davies, President of the Canadian 
Electrical Association. 

In his opening remarks, the Mayor 
called upon Adolphe Moreau, who had 
been resuscitated to show himself, and 
invited any who were skeptical to talk 
the matter over with Mr. Moreau. He 
then assured the audience how proud 
the Town of Penetanguishene was of 


the knowledge and resource of Mr. 
Hartley. The Chairman then intro- 
duced Mr. Maclachlan, who briefly 
outlined the Accident Prevention 
work being carried out in On- 
tario particularly by the Public Util- 
ities which was partly — respon- 
sible for the extremely low rate 
charged by the Workmen’s Compensa- 
tion Board for protection. In dealing 
with the presentation of the medal, Mr. 
Maclachlan expressed the TESTE Or 
Mr. Davies in being unable to 
GomEsom eine! person oil he medal, 
although of little intrinsic value, is 
made from copper used in the first 
high tension line in the British Em- 
pire, and serves as a reminder of the 
fact that knowledge and a clear head 
can often be the means of saving a 
man’s life. 


Thomas Hartley replied in a few 
words, and was followed by Mr. 
Dudley, who congratulated the Town 
of Penetanguishene and Mr. Hartley. 

Besides many people from Pene- 
tanguishene attending the presentation, 
there were also representatives of the 
Public Utilities Commission of Mid- 
land, with Manager S. J. Milliken, and 
representatives of the Bell Telephone 
Company. 

It would not be fitting to leave the 
subject without pointing out that the 
training of men in resuscitation and 
maintaining their efficiency by practice 
to a large extent depends upon the in- 
structions of those in charge. Too 
much credit in this direction cannot be 
given to H. J. Charlebois, Chairman of 
the Water and Light Commission of 
Penetanguishene, to Secretary W. R. 
Parker, and especially to the very re- 
tiring but efficient Supt. John W. 
Irwin. 
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Association of Municipal Electrical Utilities 


Minutes of Meeting of Executive Committee 


HE meeting was called to 
” order at 2.30 p.m., on April 
11, 1924, at the office of the 


Hydro-Electric Power Com- 


mission of Ontario. Members of the 
Executive Committee present were— 
Messrs. J. E. B. Phelps, President; V. 
S. McIntyre, W. R. Catton, lee ae olcice 
more, E. J. Stapleton, J. G. Archibald, 
Gonth Soom (hee) Medes and 
S. R. A. Clement, Secretary. 

The purpose of the meeting was 
primarily to consider plans for the Con 
Wention OL the Associauiom to. be held 
at Niagara Falls on June 26, 27 and 28, 
1924. 

The executive of the Ontario Muni- 
cipal Electrical Association having ex- 
pressed the desire of a delegation from 
it to meet the executive of this Associa- 
tion for the purpose of arriving at a 
more complete understanding of the 
relationship between the two associa- 
tions, they were invited to attend this 
executive Wessrs @ Ural. 


Sanderson 


meeting. 
Hannigan, W. K. and 
Samuel Carter being in attendance, 
they outlined the difficulties they were 
experiencing and suggested remedies 
for them. 

Plans for the summer convention 
were then taken up. 

Mro eV: Chairman, 
Papers Committee presented a report 


McIntyre, 


outlining subjects for papers and dis- 
cussions for the Convention. It was 
recommended that the papers be cir- 
culated by 4th, that 
not be the 


June and 


they would read at 


but the 
speaker and discussed by the Conven- 
tion members. The suggestions were 


Convention outlined by 


as follows :— 
A 
paper on a Merchandising subject to 
be arranged for by Mr. Mickler. 
Afternoon—Paper 


Thursday, June 26, morning 


“Analysis of 
Operating Costs in Hydro Municipal 
Systems” by G. F. Drewry, jo ial Oe 
ot, Ont 

20 minute discussions on the fol- 
lowing :— 

“What methods are used for tree 
trimming ?” 

“What arrangements are made for 
euy anchors on private property ?” 

“When poles are moved, who pays 
COST 4 

“When houses are moved who as- 
sumes cost of clearing lines?” 

Discussions to be started by R. H. 
Starr, Orillia. 

Friday, June 27, morning.—Paper 
“Tow Power Factor, Causes and Re- 
medy,” by C. E. Schwenger, ‘Toronto 
Hydro-Electric System. 

20 minute discussions on the fol- 
lowing :— 

“Methods of A. C. underground 
distribution to obviate necessity of 


transformer installations on 


city 
Streets. 

Discussion to be started by A. J. 
Magley, Moloney Electric Co., To- 
ronto. 

Afternoon—Paper “Induction Re- 
eulators, when are these a necessity 


and where should they be installed?” 


Pere oe Ber: 
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by F. F. Ambuhl, Toronto Hydro Sy- 
stem. 

20 minute question period for the 
discussion of subjects to be suggested 
by the members. 

The Merchandising section will 
hold a separate meeting lasting all 
day on Friday for the purpose of dis- 
cussing merchandising problems. 

It was moved by Mr. V. S. McIn- 
tyre and) seconded by Mr.-O-'H, 
Scott; That the report of the papers 
committee be adopted. CARRIED. 

Mr. W. R. Catton, Chairman, Con- 
vention Committee, presented the re- 
port of that committee, as follows :— 

There will be an Association 
luncheon at 12.30 p.m. on both June 
26th. and 27th., and a Convention din- 
ner at 6 p.m. on the 26th. Major Alex. 
Selewis SMP Ps Secretary, Canadian 
Deep Waterways and Power Associa- 
tion, will be the speaker at the 
luncheon on the 26th., and Mr. Geo. 
D. Leacock on the 27th. There will 
also be a speaker at the Convention 
dinner who will be announced later. 
Combination tickets will be sold cov- 
ering the two luncheons and the Con- 
vention dinner, at $5.00 per ticket. 

Mr. J. E. Teckoe was appointed 
Chairman of the Hotel sub-committee, 
which will take charge of allotting 
rooms to the delegates, and will send 
out return postcards prior to the Con- 
vention re. reservations. 

Mr. P. B. Yates has made arrange- 
ments for those wishing to play golf 
during the Convention and those desir- 
ing to take advantage of this privilege 
are to communicate with him. 

A Monte Carlo will be held on Fri- 
day evening at which special features 
will be introduced. 


On Saturday morning there will be 
a trip to the Chippawa Power House. 


It was moved by Mr. W. R. Catton, 
and seconded by Mr. J. E. Skidmore; 
That the report of the Convention 
Committee be adopted. CARRIED. 


The Secretary then reported con- 
cerning the replies he had received 
from the commercial members regard- 
ing the advisability of conducting a 
commercial exhibit. Of the replies he 
received, 5 were desirous of having an 
exhibit, 9 reported against, stating 
they would not take part if one were 
held and 11 reported against stating 
they would take part if the majority 
of the members reported favorably to 
holding an exhibit. 


It was moved by Mr. V.S. McIntyre, 
and seconded by Mr. W. R. Catton, 
That no arrangements be made for a 


OAR REED 
elec irom Mie Ni. |, McHenry 


tendering his resignation from the Ex- 
ecutive of the Association was pre- 
sented. ‘This was made necessary by 
Mr. McHenry’s resignation as Man- 
ager of the Walkerville Hydro-Electric 
System, to become Sales Manager of 
the Ferranti Meter & Transformer 
Company. 


vesbreasurens Wire Ge J. Mickler, 
reported that he had purchased, with 
Association funds, 2—$500.00 1934 
Victory "Bonds, and had placed the 
same with the bank for safe keeping. 

It was moved by Mr. O. H. Scott, 
and seconded by Mr. G. J. Mickler, 
That the purchase of bonds by the 
Treasurer be confirmed. CARRIED. 


There being no further business the 
meeting adjourned at 4.45 p.m. 


commercial exhibit. 
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Resulation of Frequency for Hydro-Electric 
Systems 


By G, O. PHILP 
Operating Superintendent, Niagara District, H.E.P.C. of Ontario 


Paper read before Toronto Section, AL.E.L. January 4, 1924 


HE only characteristic of an 
electric 
supply that cannot be easily 
and economically adjusted by 
the user to suit any requirement, is the 
frequency. 


alternating current 


The maintenance of constant fre- 
quency is, of course, entirely a question 
of the speed regulation of the prime- 
mover which, if operated at a perfectly 
constant speed, would supply the Sys- 
Ltrs: 
however, impossible to obtain absolute- 
ly constant speed, a condition which is 
only closely approached in the best 
precision clocks. 


tem with unvarying frequency. 


maintain a 
uniform rate with mean daily devia- 
tions of 3/100 seconds, which is about 
the nearest approach to perfect speed 
regulation possible. 


‘These 


The regulation of 
a large prime-mover is an entirely 
different matter, although it is of pass- 
ing interest to notice that synchronous 
motors are to a limited extent replac- 
ing clocks for driving graphic meters 
in which case the system acts as the re- 


eulating clock. The best water wheel 
governors will easily maintain speed 
regulation within 1% of 1% on small 
changes of load, and will always start 
to restore the speed to normal if the 
variation is of this amount. More sen- 
itive governing is possible but cannot 
generally be used for commercial loads. 
The operating limits maintained by the 
Hydro Electric Power Commission 
and by the Niagara Falls Power Com- 
pany allow a variation of 1/10 of a 
cycle either way. This represents very 
high grade practice and is not ap- 
proached by many large systems. The 
momentary speed variations on hydro 
electric supply are necessarily greater 
than with steam plants, but the 
mean frequency over the day 1s 
usually more closely maintained. It 
is intended to cover briefly in this 
paper, some of the features of the con- 
struction of water wheel governors and 
to outline their limitations and methods 
of operation. 


The general requirements of a water 
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wheel governor are easily stated but 
not always met. The governor should 
maintain constant speed with the unit 
running idle and should not permit the 
speed to change more than one-quarter 
of one percent. The speed at no load 
should be subject to variation by con- 
trol at least 5% above or below normal 
so that there will be no difficulty in 
synchronizing the unit with the run- 
ning units under any conditions. The 
speed regulation over this entire range 
of variation should be the same as for 
normal speed. The governor should, 
when operating on load, start to correct 
any speed change which exceeds 14 of 
1% of normal. The load carried on 
the unit should be steady on constant 
frequency and the governor should not 
allow any drifting from the setting it 
is given. That is, if the frequency is 
constant and several turbines running 
in parallel are carrying a uniformly 
divided load of 80% gate opening, the 
gate opening should not run up on one 
turbine and down on the others if the 
governors are satisfactory. The goy- 
ernor should not surge or hunt on load 
changes, and on constant load should 
not permit the gates to swing to and 
fro, a very frequent defect which re- 
sults in expensive maintenance on the 
turbine gates and gate operating mech- 
anism. In case of interruption of the 
total load on the unit, the governor 
should immediately close the gates 
and as soon as the speed reaches nor- 
mal should maintain this speed. The 
construction of the governor should 
allow the turbine to be started on 
governor control and brought up to 
full speed in a reasonably short time. 
Once at normal speed the governor 
should permit the speed of the unit to 


be regulated by control from the 
switchboard for synchronizing and 
when the generator is on the bus 


should allow any amount of load up 
to the full capacity of the turbine to 
be put on in 30 seconds, all of which 
should be possible without any atten- 
tion from the governor operator or 
without any change of adjustments. 
The adjustments should be permanent 
once the governor has been installed, 
provided no changes are made in the 
general conditions and limitations un- 
der which the governor was _pur- 
chased. It should be possible to adjust 
the sensibility of the governor so that 
the speed variation allowable can be 
altered to meet changed requirements 
but this adjustment should not be 
within control of the operator. The 
drop in the speed curve from no load 
to full load necessary for parallel 
operation should be adjustable. The 
normal speed should also be subject 
to slight variation. The closing time 
of the water wheel gates should be 
subject to change if necessary. The 
governor should be so constructed 
that there will be no appreciable wear 
in any of the parts and there should 
be no lost motion anywhere. The lub- 
rication scheme should be simple and 
require a minimum of attention. The 
assembly should not use any very 
small or delicate parts and shims or 
gaskets should not be used. The gov- 
ernor should require practically no 
maintenance over a long term of 
years. 

All governors are subject to definite 
limitations which are more exacting 
in the case of water turbine governors 
than for steam engines or turbines. 
The regulation of water turbines, 
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particularly reaction furbmes, ote= 
quires the use of heavy and powerful 
mechanisms for the operation of the 
eates and even in the smallest S1ZeS 
these forces are altogether beyond the 
capacity of the The 
wicket gates which control the admis- 
sion of the water to the turbine are 


often very large and may weigh from 


governor head. 


a few pounds up to several hundred 
The gate levers other 
parts will be proportionately designed. 


pounds. and 


The mass of the gates and gate me- 
chanism is then so considerable that 
it is impossible for it to be moved 
from the open to the closed position 
in a very short period of time, during 
interval, several se- 


which always 


conds, the speed is changed without 
control by the governor. The closing 
of the turbine gates under some con- 
ditions during the first part of the 
movement actually increases the out- 
put of the turbine and therefore has 
to that intended. 


Where the turbine is supplied from a 


an effect opposite 


penstock of any considerable length, 
the closing of the turbine gates will 
result in a rise: m pressure in the tur- 
bine casing and the 
maximum allowable pressure rise will 


penstock and 


limit the minimum closing time for 


the gates. The closing time may be 
from 3 to 15 seconds to meet the lim- 
its of pressure rise set by hydraulic 
conditions, and as the speed is chang- 
ing during this factor 
imposes the most important limitation 


on the governing 


this interval, 
of the unit and is 
the The 
fly-wheel effect of the generator has 


independent of governor. 
a marked effect upon the speed rise 
and in general increased fly-wheel ef- 


fect will improve the speed regula- 


tion. The amount of fly-wheel effect 
is usually limited by considerations of 
cost but there is always a minimum 
below which satisfactory regulation is 
not to be had. The 
course, cannot control the fly-wheel 
effect and therefore, the speed rise 
will be independent of the governor 
on this account. The regulation on 
load will depend somewhat on_ the 
characteristic of the system load. For 
instance, a lighting load on regulated 


governor, of 


voltage would give poorer regulation 
than a load consisting of motor dri- 
yen centrifugal pumps which would on 
rejection of part of the load tend to 
prevent a large rise in speed by the 
power requirements 
of the pumps with a rise in speed. A 


rapidly increasing 


mixed motor load will have a large 
fly-wheel effect which tends to limit the 
The fall in speed due to 
the addition of load to the system 1s 
not subject to the same limitations as 
require- 
ments are not so exacting, and in gen- 


speed rise. 


the speed rise. Hydraulic 
eral the increments of an increasing 
load are smaller than for decreasing 
loads which are often quite large as the 
result of the opening of oil switches 
cutting off large blocks of load in- 
stantaneously. The speed rise guar- 
antees usually given in governor ten- 
ders give very little idea of the excell- 
ence of the governor since, as men- 
tioned above, for all large load changes 
they depend on factors beyond the con- 
trol of the governor which are inherent 
in the Plant and turbine. 
CONSTRUCTION : 

All modern water-wheel governors 
consist of three essential parts; the 
head which is the speed measuring de- 
vice, the restoring mechanism which 
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prevents racing or overtravelling, and 
the valve to distribute the pressure sup- 
ply to the servo-motors which move 
the gates of the turbine. As men- 
tioned before the operation of the tur- 
bine gates requires a very considerable 
force which in all modern systems is 
supplied through the medium of hy- 


draulic pressure moving the operating 


pistons in the servo-motor cylinders 
under control of the governor. The 
smaller governors are generally entire- 
ly self contained and include the servo- 
motor as well as the pressure supply 
system with its pump and regulating 
valves. The largest governors are 
special units entirely separate from the 
servo-motors which are usually part of 
the turbine. The system 
must be of considerable capacity and is 
also separate. The governor controls 
the action of the gates through the 
servo-motor to which it is connected 
by suitable piping, often of consider- 
able length where the governor is not 
located near the turbine. The tendency 
in recent practice is in favour of build- 
ing the turbine and governor together 
as a combined unit although the sepa- 
ration of the governor and turbine is 
often desirable in many instances. The 
Queenston Generating Station and the 
Niagara Falls Power Co. station use 
governors located at some distance 
from the turbine. 

The most important part of any 
governor is the centrifugal head which 
forms the speed measuring device and 
on which the accuracy and sensitive- 
‘The 
original flyball governor invented by 
Watt, in 1784, is hardly ever used to- 
day except to a limited extent in cheap 
The development of the 


pressure 


ness of the governor depends. 


engine work. 


governor head from the time of Watt 
to the present has been slow although 
the patent records are full of descrip- 
tions of various governing devices for 
which great merit has been claimed 
but which in practice have been of little 
value. The Porter governor, consist- 
ing of the simple flyballs as in the 
Watt governor with the addition of a 
heavy weight attached to the sliding 
collar which transmits the rise and fall 
of the flyballs through suitable levers 
to the control valve, was the first real 
improvement in governor heads. With 
minor improvements in mechanical de- 
tails the Porter governor is still widely 
used in steam work. It has been 
used in a few water-wheel governors, 
none of which are being built in Am- 
erica at present. The development of 
governors in United States proceeded 
slowly and while some good inertia 
governors were brought out for Am- 
erican high speed engines, few notable 
improvements were made in centti- 
fugal governors. The inertia governor 
which is generally very powerful has, 
by reason of its weight and size, found 
little or no application in hydraulic 
governors and is not offered by any 
turbine governor manufacturer at pre- 
sent. The Pickering head has been 
used extensively in American steam 
and water wheel governors. This head 
consists of suitable weights fastened to 
flat steel springs which have one end 
fixed and the other end free to move 
up and down. The fixed end drives 
the flyballs, which, under the centri- 
fugal force exerted at speed fly out 
causing the springs which at rest are 
flat to bow out and thus draw down the 
movable end which, in turn, operates 


the valve gear. The tension exerted 
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by the flat springs may not be sufficient 
to balance the forces exerted by the fly- 
balls in which case an auxiliary tension 
spring is used. The Lombard Goy- 
ernor Company uses this head for all 
their turbine governors and so does 
the S. Morgan Smith Company. Both 
these firms have developed the head so 
that it is able to give good service. It 
has not been used in steam practice on 
any but cheap engines in small sizes. 
The best modern governor heads were 
developed in Germany during the last 
25 years, particularly in connection 
with the governing of large gas engines 
which present special and difficult 
In England a 
few exceptionally good governor heads 


governing problems. 


Voith Governor Head, Ontario Power 


Company 


were developed along the same lines as 
the German productions. 

The Porter type governor was slug- 
gish and to be powerful required a very 
heavy central weight. The objections 
to this form of governor were sur- 
mounted by substituting a cylindrical 
helical spring for the central weight. 
The spring with little mass responds 
instantly to any change in equilibrium 
between its own tension or compres- 
sion and the centrifugal force of the 
revolving balls. One of the earliest 
forms of this head known as the Bey- 
ers governor is still in general use. The 
chief objection to the first spring 
loaded heads was that the pins or bear- 
ings of the levers connecting the balls 
and the springs were subject to the 
centrifugal force of the balls in trans- 
mitting this force from the balls to the 
spring. The resultant friction serious- 
ly interfered with the sensitiveness of 
the head and the later developments 
were all towards the reduction of fric- 
tion. The Hartung head avoided fric- 
tion by arranging the springs and re- 
volving weights so that they directly 
oppose one another with no intervening 
joints. The levers or bell cranks trans- 
mitted motion only and no stress ex- 
cept the resistance which the valve 
mechanism might oppose to the gov- 
ernor’s action. The Jahns governor, 
built somewhat on the lines of the 
Hartung with several new and desir- 
able features appeared in 1903. The 
Jahns head removed from the levers 
the friction caused by the effect of 
gravity acting on the revolving weights 
by supporting the weights on rollers 
resting on the lower part of the casing. 
This head is extensively used in mod- 
ern water wheel governors and is one 
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of the best on the market. The Hart- 
ung head with improvements in the 
levers is used by the I.P. Morris Com- 
pany. ‘The Beyers head, considerably 
modified, is used by Escher Wyss and 
Woodward. The Voith governor head 
is another improvement on the Beyers 
head which eliminates practically all 
friction by the use of knife edges in 
place of pin bearings. The governor 
used on Westinghouse steam turbines 
is also of the same type and is very 
similar to the Voith. 

Spring governors act more quickly 
than weighted governors. The com- 
parison is usually made by saying that 
the spring governor will pass from one 
end of its stroke to the other in the 
same time that the purely weighted or 
Porter type governor takes in passing 
over only a fraction of its stroke. Tak- 
ing the reduced stroke of the weighted 
governor as S/1, spring governors 
give for the Beyers, S/2, for the Hart- 
ung. o/2,.and for the Jahhs S/15. 
This means that the latest type of gov- 
ernor will act fifteen times as quickly 
as a weighted governor, all conditions 
being equal. The modern spring loaded 
head is sensitive and quick in action 
and is free from friction. The govern- 
ing force is nearly constant through- 
out the stroke and equal changes of 
speed produce equal motion at any 
point of the stroke. These heads are 
generally powerful and are always ful- 
ly capable of handling any water tur- 
bine governor valves without diffi- 
culty. The Voith and I. P. Morris 
governor heads represent very success- 
ful efforts of water wheel governor de- 
signers. The Jahns head is equal and 
probably superior to either of these 
heads but is somewhat more compli- 


cated. The Chorlton-Whitehead, an 
English head, is another high grade 
head similar to the Jahns but, unfor- 
tunately, not used in this country. 

If the speed of a turbine followed a 
change in gate opening instantly the 
governing problem would be compara: 
tively simple. However, after a load 
change with corresponding alteration 
in speed there is an appreciable time 
lag in which the gates are moving to 
the new position and the water column 
particularly where long penstocks are 
used requires some time to adjust itself 
to the new conditions. If, therefore, 
the governor head had full control of 
the gates through the relay valve, they 
would be moved further than necessary 
on every load change, and would never 
reach a point of equilibrium if once 
disturbed. In case loads were dropped 
the gates would be moved, closed at 
first and then as the speed fell below 
normal they would be opened again 
further than necessary and_ finally, 
when the swings were equal to the full 
gate opening of the turbine, the gen- 
erator would be tripped out by its re- 
lays. Such governing would, natur- 
ally, be unsatisfactory and would im- 
pose severe and unnecessary strains on 
the turbine. To avoid this condition, 
a compensating restoring mechanism is 
always used. This mechanism oper- 
ates to stop any movement of the gates 
by moving the control valve back to 
neutral position as soon as it is dis- 
placed by the governor head and 
restores the floating lever to its neutral 
position after a sufficient interval to 
allow the turbine to return to normal. 
The theory of the action of compens- 
ating mechanisms in relay governing 
is very complicated and while a solu- 
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tion has been attempted by Professor 
Stodola, it involves linear differential 
equations of the seventh degree and is 
not very useful in actual practice. The 
compensating mechanism generally in- 
cludes a device to give a speed curve 
sloping from no load to full load so 
that the full load speed is some 2% to 


3% less than at no load. This fluctua- 
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tion is necessary to give proper divi- 
sion of load between alternators oper- 
ating in parallel. The scheme used 
lowers the fulcrum point of the gov- 
ernor lever arm as the turbine gates 
move open and thus causes the gov- 
ernor head to hold the control valves 
If ne- 


cessary the governor can be made iso- 


in neutral at a lower speed. 


Voith Governor, Ontario Power Company. 
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chronous without at the same time be- 
ing unstable and the speed can even be 
increased as the load increases. On 
water wheel governors of some makes 
the amount of regulation given the 
governor by the paralleling device as 
it is usually called, is adjustable. There 
is, however, little need for adjustment 
after satisfactory conditions have once 
been determined. The method of de- 
termining the setting of the paralleling 
devicevis quitessimple:  ‘Lhe* unit is 
operated on a load in parallel with 
other units at constant speed. The 
turbine under test is then loaded to full 
gate opening by operation of the con- 
trol which is turned from the no load 
adjustment through several revolutions 
to a new position which is noted. The 
load is taken off the turbine and the 
generator disconnected from the bus 
and the governor control run up to the 
position at which it stood while full 
load was on the wheel. The speed will 
at this point be somewhat higher than 
for no load and should if the governor 
is properly adjusted be about 25.75 
cycles if the no load speed is 25 cycles. 
If the turbine is left entirely to the 
control of the governor the no load 
speed will be 25 cycles and the full load 
speed 24.25 cycles. In practice the 
speed is readjusted to 25 cycles by con- 
trol from the switch board as the load 
comes on so that the final speed is 25 
cycles. In case the generator trips off 
load the speed will be regulated to 
25.75 cycles by the governor, following 
the completion of the governing opera- 
tions. The setting of the paralleling 
device on all governors in a Plant 
should normally be the same if equal 
division of load between units is de- 
sired. Where there is only one unit 


Voith Governor, Self Contained Type 


18, 20, 21; 23, 26 27—Fly Ball Head 
5i—Slipping Collar 
33—Floating Lever 
36—Pilot Valve Stem 
5—Servo Motor 
46—Bevel Driving Gears 
5S—Oil Sump 
29—Dash Pot 
6—Restoring Mechanism 


in the Plant the paralleling device will 
be set to give the same speed at all 
loads. 

The construction of the governor 
valves is one of the most important — 
features in any governor. On account 
of the large quantity of fluid that must 
be passed through the valves to give 
the required movement of the servo- 
motor it is impossible to have the main 
valve controlled directly by the gov- 
ernor head. The usual practice is to 
operate the distributing or relay valve 
through a smaller pilot valve. The pilot 
valve which is made to be as nearly 
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frictionless as possible is usually quite 
small and offers little resistance to the 
movement of the governor head. The 
movement of the large relay valve is 
simultaneous with the motion of the 
pilot valve if the valves are properly 
constructed. The Lombard and Wood- 
ward governors usually employ a pilot 
valve entirely separate from the relay 
valve while in the I. P. Morris, Voith 
and Allis Chalmers governors the pilot 
valve moves inside the relay so that 
any movement of the pilot valve gives 
a corresponding movement of the relay 
valve which is automatically stopped 
as soon as the pilot and relay valve 
movement is the same. The pilot valve 
is a balanced piston valve as is the re- 
lay valve. It is from % to 34 of an 
inch in diameter and is made to fit as 
closely as possible without friction. 
This generally means that the clearance 
around the pilot valve is less than 
1/1000 of an inch. The lap on the 
valve should be small unless it is pur- 
posely given a slight oscillating move- 
ment as in the case of the Woodward 
governor. A lap of around 5/1000 
inch will give very good results with a 
steady governor. The relay valve has 
a comparatively large force available 
for its movement and is fitted as close- 
ly in its cylinder as the pilot valve. The 
lap is from 10-15 thousandths. The 
Lombard and other companies have 
used both pilot and relay valves with 
saw teeth cut in the edges of the valve 
which are intended to make the valve 
more sensitive. They give the same 
effect as decreased lap and are not ne- 
cessary if the best workmanship can be 
had. On very large governors such as 
those for Queenston Generating Sta- 
tion, the main relay valve is so large 


that a secondary relay valve is ne- 
cessary to allow the governor to op- 
erate at the speed required. In the 
Queenston governor the primary con- 
trol valves are in the actuator located 
on the generator floor while the main 
relay valve is on the turbine deck. This 
arrangement reduced the piping re- 
quired between the governor and 
servo-motor. A similar scheme was 
used in the. ‘two7 37,500 Hela 
Morris turbines at the Niagara Falls 
Power Company’s plant. The latest 
70,000 H.P. turbine at this plant, also 
built by the I. P. Morris Company, is 
equipped with a self contained gov- 
ernor with all valves in one casing. 
The rate of closing of the turbine gates 
is often regulated by providing stops 
in the relay valve so that the valve can 
only uncover part of the port opening 
to the closing side of the servo-motor, 
the amount of opening being arranged 
to suit the requirements. The loading 
on the turbine is limited in some tur- 
bine governors by adjustable stops 
which limit the travel of the pilot valve 
and prevent its movement in the open- 
ing direction completely as soon as the 
gate opening has reached the amount 
at which the limiting device is set. Such 
attachments are supplied with Lom- 
bard and Allis Chalmers governors of 
certain types. The value of these de- 
vices 1s quite limited in practice. 

The connection between the flyballs, 
restoring mechanism and control valve 
is called the floating lever. As its 
name implies, no point on this lever is 
continuously fixed. The flyball rises 
and falls with varying speed and the 
pilot valve moves at the same time. 
The connection to the restoring mech- 
anism is stationary as long as the gates 
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are not moving but on movement of 
the gates moves to restore the pilot valve 
to neutral position. The position of the 
floating lever at constant gate opening 
corresponds to some definite speed at 
which the flyballs are balanced and the 
pilot valve is closed. Speed control 
is obtained by raising or lowering one 
of the connection points on the float- 
ing lever. Usually the restoring mech- 
anism connection is used but it is quite 
common to vary the length of the pilot 
valve stem to give the same result. This 
scheme is used in the Lombard gov- 
ernors. It is objectionable to a certain 
extent because it complicates the pilot 
valve and makes possible uncertain 
elements of friction which may cause 


The 


the governor to be sluggish. 


weight of the necessary gears and 
other mechanism has to be balanced by 
the governor head which tends to slow 
down the action of the head slightly. 

The operating fluid for governors is 
either oil or water under pressure of 
from 100 pounds to 300 pounds per 
square inch. Where water is used po- 
tassium bichromate or soluble oil is 
added in sufficient quantity to prevent 
rusting of the governor parts and to 
give the fluid some lubricating value. 
Very few governor manufacturers re- 
commend water for use with their goy- 
ernors and the only real advantage it 
possesses is that it can be pumped to 
any pressure by centrifugal pumps. It 
has been used mostly in large stations 
using a central pressure supply system. 


Old Type Lombard Governor, Ontario Power Company 
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The chief objection to the use of water 
is its lack of lubricating properties and 
the impossibility of avoiding sediment 
in the make up water. Ojl pressure 
systems must be supplied from either 
plunger or gear pumps. The early oil 


pressure systems brought out by the 


Lombard » Governor Company used 
closed piping with the discharge 
from the governor into a_ tank 


in which the pump maintained a 
If the governor required no 


oil the vacuum tank would be almost 


vacuum. 


entirely emptied into the pressure tank 
Aine 


pumps, of course, drew in air around 


and the pump would run idle. 


the packing so that a safety valve on 
the pressure tank was required to take 
off the excess: pressure. As in all 
governor systems the pressure tank 
was run with at least half its volumn 
filled with air under the operating 
pressure. When the governor moved 
the expansion of the air allowed the 
demand on the system to considerably 
exceed the continuous output of the 
pumps. ‘The oil in these closed pres- 
sure systems breaks down rapidly and 
even when the special and expensive 
oil supplied by the governor manufac- 
Hirers 15° “used, tiimist” bes replaced 


The oil 


decomposes and deposits tar and other 


about every three months. 


by-products which at the same time at- 
tack the governor and pump valves giv- 
ing rise to excessive charges for main- 
The governor 
builders have from the start used open 


tenance. European 
pressure systems in which the gov- 
ernor discharges into an open sump 
tank from which the pump suction is 
The Company 
changed its practice a few years ago 
so that the closed system is no longer 


supplied. Lombard 
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being used except in some of the older 
plants. It would pay the owners of 
any such plants to change the governor 
supply to the open system. 

The early stations provided a sepa- 
rate pressure supply system for each 
governor. Later plants interconnected 
their governors so that all pumps 
would be available to maintain the 
pressure when any demand was made 
on the system. This was a great im- 
provement over the entirely separated 
layout and increased reliability of ser- 
vice as well as making it possible to 
maintain the pumps without having du- 
plicates. This system is used in the 
Ontario Power Company station and 
has been so reliable that during the 
past ten years there has never been a 
case of trouble due to the failure of 
governor pressure supply. Where a 
large number of pumps are used the 
cost of maintenance may be consider- 
able and to get around this difficulty 
some of the newer stations use a central 
pressure supply system in which two or 
more pumps supply pressure for all 
This scheme is used in 
Queenston generating station and the 
Niagara Falls Power Company station. 
To be satisfactory the central system 
must be operated with pumps run by 
motors fed from separate powerhouse 
auxiliary units. If the main units are 
used to supply power for the govern- 
ing system, trouble on the electrical 
side of unit may shut down the goy- 
ernor pumps and let the plant get out 
of control. In both types of system each 
governor has its individual pressure tank 
located close to the governor so that 
the quickest action of the governor 
may be obtained. The air cushion 
over the operating fluid in the pressure 


governors. 
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tanks is maintained by air valves in 
the suction of the pumps where indivi- 
dual pumps are used but if a central 
system is used a special air supply fed 
from a small air compressor is re- 
quired. 

A somewhat neglected feature of all 
water wheel governors is the method 
of drive. Most horizontal turbines 
drive their governors through belts, 
and in fact, the drive for the majority 
of vertical units is of the same type. 
A few horizontal units have been 
equipped with silent chain governor 
drives which are very satisfactory. Un- 
less special attachments are supplied 
with the governor the breaking of the 
belt will cause the turbine gates to 
go wide open, resulting in a runaway if 
the unit is not on the bus and possibly 
trouble on the electrical side 1f the gen- 
erator is on load. Gear drive for gov- 
ernors has been attempted and is used 
at the Toronto Power Company plant. 
The gears are noisy and are somewhat 
expensive to maintain so that they 
have not been used extensively and 
there is no doubt that for the present, 
belt drives are the most satisfactory 
form of governor drive yet developed 
by American hydraulic turbine build- 
ers. The Queenston and Niagara Falls 
Power Company governors are all belt 
driven. It seems that this 1s one pro- 
blem that manufacturers and operators 
have not given much attention. There 
is no good reason why governors 
Gears are 
used in practically all governors on 


should not be gear driven. 


horizontal units which have vertical 
heads with entire success. The pro- 
blems of construction successfully met 
in gear drives for automobiles are 


much more exacting than in the case 


All steam turbine 
governors are either direct driven in 
small sizes or gear driven in the larger 
units. The Voith Company in Ger- 
many was able to build gear driven 


of any governor. 


governors over 15 years ago, but the 
only American manufacturer to se- 
riously attempt a solution of this pro- 
blem has been the Allis Chalmers Com- 
pany which is now building successful 
governors in which the centrifugal 
head is carried on the main turbine 
shaft. Governors of this type are in 
use at Queenston generating station on 
the auxiliary units and on one of the 


37,500 H.P. units at the Niagara Falls 


Lombard Governor as rebuilt by 
ET IGR Crop Cine. 
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Governor and Hand Control Pedestals, 


Queenston Generating Station 


There is still room 
for much improvement in this im- 


Power Company. 


portant feature of governing problems. 

Almost all turbines are provided 
with some form of hand control. In 
the smaller sizes mechanical control 
of the gates through powerful hand- 
wheels is possible. The largest units 
with mechanical hand control I have 
seen are the first three 11,000 H.P. 
units at the Ontario Power. Co. plant 
which were supplied with a mechanical 
hand control by the Lombard Gov- 
ernor Co. Two men are needed to 
handle these machines. The hand con- 
trol is usually hydraulic and consists 


of a small control valve which admits 


pressure to the opening or closing side 
of the servo-motor in much the same 
way as the governor proper. Before 
the hand control valve can be put in 
operation both sides of the servo-motor 
must be cut off the governor by clos- 
ing valves in the pressure lines. The 
hand control valves are then opened 
and the unit regulated with the hand 
control valve. To prevent the turbine 
getting out of control a restoring mech- 
anism which returns the hand control 
valve to neutral as the gates move is 
provided, thus preventing over-travell- 
ing during regulation or drifting on 
steady load. The importance of the 
hand control in the regulation of the 
turbine depends somewhat on the goy- 
ernor used. I. P. Morris governors 
cannot be conveniently used for start- 
ing the turbines which are brought up 
to speed by hand control. The hand 
control developed by this company is 
therefore, carefully worked out so that 
a minimum of work is necessary in 
changing from hand control to govy- 
ernor control. The valves in the pres- 
sure supply lines and in the servo- 
motor connections are small Johnston 
valves. They are so arranged that 
one lever controls the movement of all 
valves, allowing the transfer from gov- 
ernor to hand control instantly. The 
separate hand control on Voith gov- 
ernors requires the closing of two 
large gate valves and the opening of 
three small valves to put it in opera- 
tion and is not as quickly available as 
in the I. P. Morris governor. How- 
ever, the Voith governor does not re- 
quire the hand control for starting or 
other purposes so that it is not as im- 
portant to have it so convenient as in 
the case of the I. P. Morris gov- 
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ernors. The hand controls on the 
Voith governors in the Ontario 
Power Co. plant are not used on the 
average once in five years. 


The water wheel governors on the 
market at the present time represent 
the development of two different lines 
of thought. On the one hand the pure- 
ly governor manufacturing companies, 
such as the Lombard Governor Com- 
pany and the Woodward Governor 
Company have developed governors 
working on the same general principles 
as all governors but with complicated 
mechanisms, generally of light con- 
struction, with a large range of pos- 
sible adjustment. On the other hand 
the water wheel manufacturers, such 
as I. P. Morris and Allis Chalmers in 
U.S., Voith in Germany, and Escher- 
Wyss in Switzerland, have developed 
governors which are simple and direct 
acting with few adjustments or attach- 
ments. Both types of governors can 


be made to give equally satisfactory 
results, but there can be no doubt that 
the independent governor manufac- 
turers have yet to build machines 
which will stand up to the exacting 
requirements in large stations with the 
same freedom from adjustment and re- 
pairs as the governors built by the tur- 
bine manufacturers. Repairs toa gov- 
ernor are always expensive and re- 
quire fine machine work not easily 
carried out in the average shop. It is 
difficult to say just what is the min- 
imum for the maintenance costs of a 
good governor. Probably the record 
of the Voith governors at the Ontario 
Power Company is as good as can rea- 
sonably be expected. Eleven of these 
governors over a period averaging 
about 12 years’ operation each have 
cost less than $1.00 per year for re- 
pairs, and during this same period 
none of these machines has ever been 
kept out of service on account of goy- 
ernor trouble. 


—— FY 1 ue 


Oscillographic Analysis of Circuit Having An 
Arc in Series 


By W. B. BUCHANAN 
Assistant Laboratory Engineer, H.E.P.C. of Ont. 


COMBINATION of ap- 
paratus used by one of our 
engineers in the field where 
testing facilities were meagre 
gave some very unexpected results, 
and in investigating the phenomena 
by means of artificial circuits in the 
Laboratory some very interesting 
combinations of effects were brought 
to light. As this problem reviews 
fundamental laws of physics a short 


description may be of interest if not 
of actual profit to a much larger num- 
ber of engineers than those immediate- 
ly concerned. 

The conditions given required that 
a high potential be applied to a fault in 
an underground cable, breaking it 
down from an intermittent arcing 
ground to a dead-short circuit for the 
purpose of locating the fault. A 2300 
volt supply at 25 cycles and an iron- 
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er covered cable. The rectify : 
he excrting current on one side of the nevtrai line: 


cored reactance in the form of a 5 
kw. transformer were the facilities at 
hand. The Laboratory circuit was 
made up to duplicate this except that 
60 cycle supply was used and the arc- 
ing points made adjustable to enable 
the operator to properly time the oper- 


ation with the oscillograph. 


The diagram shown in the oscillo- 
gram print indicates the scheme of con- 
nections. Voltage V, was taken on the 
low tension side of the transformer, 
V, on the secondary of a potential 
transformer and I the exciting current. 
With the arcing points wide open I 
was so low as to be negligible; with 
the points short-circuited the exciting 
current of the transformer was normal 
at about 0.25 ampere: under some con- 
ditions of arcing I would swing to 5 
amperes (r.m.s. value) or more than 
rated full load current on the trans- 
former. 


A study of the attached oscillogram 
shows that the wave form of the ex- 


citing current is not symmetrical. This 
lack of symmetry is not a constant 
proportion and further tests also indi- 
cate that it is almost if not entirely 
independent of the effect of the electro- 
static capacity of the cable. It does 
vary, however, with the condition of 
the atc, e.g. the metals of the elec- 
trodes, a critical condition of gas den- 
sity and the pressure at which the gas 
is confined. 


is that the 
rectifying action of the arc alone is 


Hence our conclusion 
sufficient to bring about the result ob- 
tained. An unbalanced component of 
current flowing in one direction tends 
to build up a component of flux in one 
alternating 
ponent in that direction is increased 
with the results already noted. 


direction and the com- 


Other combinations where similar 
results might manifest themselves will 
occur to those familiar with distribu- 
tion circuits and especially to those en- 
gaged in locating faults. 
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The Use of Mill Type Lamps in the Home 
By G. G. COUSINS 


Assistant Laboratory Bnsineer,.3-.E:P.C.of Ont: 


URING recent years the trend 

of architecture, furnishing and 
decoration of the home has 
been largely toward period 
styles. This involves the adaptation 
of modern materials and methods to 
produce effects that were evolved 
under quite different conditions. 

The electric candle is a good ex- 
ample of this. Electric candles in 
their proper environment are very 
beautiful and their popularity does not 
seem to diminish. The candle is in- 
herently a low-intensity light source 
and was used when illumination inten- 
sities were low as compared to those of 
our own day. 

The proper employment of electric 
candles under present day conditions 
is attended with more or less diffi- 
culty because of certain opposing fea- 
tures of the lamps used. Small lamps 
used for low intensity lighting pro- 
duce objectionable flicker on 25 cycle 
circuits. Furthermore, the demand for 
higher intensities than the candle is 
intended for leads to the use of as 
high wattage globular lamps as can 
be installed on an electric candle. The 
result is. often a very top-heavy ap- 
pearance to the candle unit. This is 
particularly objectionable when the 
lamp is unshaded both because of the 
out-of-proportion appearance of the 
bare lamp and its cold glaring light. 

The mill type lamp possesses some 
features that render it very valuable 


for use on electric candles. It is made 
im, 25) and::50 watt. sizes” in’ <a> bulb; 
nearly globular in shape and of about 
the same size as the ordinary 25 watt 
spherical lamp. 

The 50-watt size will produce fairly 
high intensities when required without 
destroying the appearance of the 
electric candle as a whole. The 25 
watt size should be used when the 
lower intensity will fulfill the require- 
ments. 

All lamps in the living and work 
rooms of the house should be properly 
shaded. To produce the desired effect 
candle lamps should be shaded with 
shades of glass, silk or parchment of 
such a color and density as to pro- 
duce a soft warm glow throughout 
the room in which they are installed 
and if the shades are lined with white, 
a large percentage of light is reflected 
downward to supply the utilitarian 
demand: “lhe result 1s a room, the 
upper portions of 
with low intensity 
the lower portions 


which are bathed 
colored light and 
are supplied with 
a higher intensity to suit the needs 
of the occupants. By this means the 
soft effect of the candle is retained 
while at the same time maintaining 
good lighting conditions as regards 
the tiecos-or the eves, 

White paper or tracing cloth are 
good materials for lining of 
shades. They act as 
effectively prevent the light source be- 


the 


reflectors and 
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ing visible through the shade. 

Most important of all is the fact 
that mill tvpe lamps do not flicker as 
badly as ordinary type lamps of the 


same wattage. The candle power 
fluctuation of an ordinary type 25 


watt vacuum lamp on 25 cycle circuits 
is 64% and that of the 25 watt mill 
type lamp 46%. ‘The decrease in 
candlepower fluctuation of the 50 watt 
size is of about the same ratio. The 
difference, about 18% the 
ordinary and the mill type lamps is 
well worth consideration. 


between 


Wall brackets are used principally 
for decorative purposes and_ should 
always be of low brightness through 
the use of low candlepower lamps or 
dense shades. The same thing applies 
to electric candle-sticks or table lamps. 
electric candles 
should be frosted 
shaded or not. This applies with spe- 
cial emphasis to mill type lamps on 


Lamps tor: sein 


alwavs whether 


account of the greater concentration 
of the filament which would otherwise 
produce sharp shadows, which should 
be avoided. 
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“Ball Lightning” An Explanation 
By E. KILBURN SCOTT, M. Inst. E. E. 


“ee\XROM time to time one sees 
) in the daily Press, and occa- 
| sionally in scientific journals, 

circumstancial accounts by peo- 
ple who say they have seen a ball of 
fire or globular lightning as it is called. 

Occasionally the particulars are given 

in considerable detail by observers who 

have scientific knowledge, and also by 
others who are not given to imagining 
or exaggerating what they see. It 
seems to me, therefore, that the attit- 
ude of pooh-poohing the matter and 
saying that it is merely an optical illu- 
sion is not justified; the accumulation 
of evidence is much too great for that. 

After thinking about the phenom- 
enon a good deal I have come to the 
conclusion that it can be explained in 
quite a simple rational way that fits 
in with well-known chemical and elec- 
trical facts. I believe that the hall is 
concentrated or possibly liquid nitric 


oxide gas, which has been made by a 
relatively short flash from a low-lying 
cloud to earth. Certainly all the obser- 
vations fit in well with the formation 
and action of such gas. 

We know that when air is passed 
through an electric arc flame in a large 
electric furnace the nitrogen and ox- 
ygen combine to make nitric oxide gas, 
which, as it cools down, begins to take 
up more oxygen and form nitrogen 
dioxide. The process is quite well 
electrochemists, and: in 
Norway, and elsewhere, plant has been 
running for many years which aggre- 


known to 


gates over half a million horse-power 
and makes nitrates from the air in that 
Way. 

We also know that when light- 
ning strikes through the air it makes 
nitric oxide. That is one of nature’s 
way of fertilising the soil, and it has 


been estimated that 100 million tons of 


THES BOLLE FIN 
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MMMM 


nitrogen fixed by lightning flashes fall 
annually on the earth’s surface. 

The energy suddenly released by a 
flash is enormous and the pressure has 
to be millions of volts so as to tear a 
way or a hole through the air dielectric. 
I expect that momentarily a very high 
pressure is set up, immediately fol- 
lowed by a reaction which gives a sud- 
den chilling effect. If that be so, then 
the conditions are extremely favour- 
able to the production of a large 
amount of nitric oxide gas in a very 
concentrated and probably liquid form. 

Lightning is of two kinds, namely, 
flashes between a cloud and earth, and 
flashes between clouds. When the 
first occurs the cloud has first to come 
relatively close to the ground, and that 
is why there is darkness just before a 
storm, also the most violent flashes 
occur before the rain has had time to 
lower the tension by discharging it 
piecemeal by raindrops. 

Assuming that highly concentrated 
or liquid nitric oxide gas is rolled up 
as it were into a ball by such a light- 
ning flash, then owing to its density 
it would gravitate slowly downwards 
in exactly the way that observers say 
they have seen. Whilst doing so, the 


outer layer of the gas will be gradu- 
ally oxidising to nitrogen dioxide, and 
this will dissipate in the air, and if the 
length of travel through the air is long 
enough, it will all disappear in that 
way. Occasionally, however, the ball 
of gas starts to fall from a point so 
near the earth that some of it is still 
in the form of a ball of concentrated 
nitric oxide when it arrives at earth 
level. 


If it meets with some organic mat- 
erial, such as a haystack or a tree, 
which it can nitrate, we know exactly 
what should happen, because that is 
one way in which explosives are made. 
The nitrating and the explosion would 
take place practically simultaneously, 
for when nitrogen dioxide comes in 
contact with organic matter it produces 
a most violent reaction. One of the 
worst accidental explosions during the 
war was caused in just that way. 


I have hesitated for some time be- 
fore putting this theory in the Press, 
but am encouraged to do so now by 
its favourable reception by some dis- 
tinguished friends in the electrical and 
chemical engineering professions. 


—The Electrical Review. 
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A, M. E. U. CONVENTION 


Niagara Falls, June 26, 27, 28, 1924 


For Particulars See Pages 136 and 137 
BE SURE TO COME 
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Hypro News 


Central Ontario System 


Extensive improvements and altera- 
tions are contemplated in the Oshawa 
Sub-station. The Low Tension feeders 
will be routed out of the station under- 
eround and additional feeder panels 
will be installed. 


2K *K 


Work has been started on a heavy 
program of improvements to the dis- 
tribution Bowmanville to 


take care of rapidly increasing load. 


system in 


Kk Ok 
The installation of Ornamental 
Street Lighting in Victoria Park, 


Belleville, is under consideration. 
*k K ok 


The new municipal sub-station in 


Peterboro is practically completed. 
The station has been made alive, but 
is not yet carrying load, as the con- 
tractor is still at work on the floors. 


Kk OK Ok 


Georgian Bay System 


The construction of the extension to 
the Muskoka Development, which will 
constitute one of the main generating 
stations of the Georgian Bay System 
when completed, has already been 
undertaken and every effort will be 
have the first of the new 


units to be installed placed in opera- 


made to 


TEMS 


tion by November or December of the 
present year. The construction of the 
transmission line between this develop- 
ment and Waubaushene has also been 
undertaken and it is expected that the 
line will be completed before the first 
unit is ready for operation. 
for construction purposes is being ob- 
tained from the Municipal plant at 
Bracebridge, as the present Muskoka 
Development is loaded to capacity and 
is unable to supply, any power other 
than the immediate demands of Hunts- 
ville and Gravenhurst. 


Power 


KOK > 


Niagara System 


Arrangements are being made by 
Hamilton, London, Kitchener and a 
number of other larger municipalities 
for debenture issues to take care of 
plant extensions during the year 1924. 


KOK ok 


It is with regret we learn that Mr. 
H. H. Couzens is soon to leave Tor- 
onto for larger fields whereby the cit- 
izens of Toronto are losing a most cap- 
The Toronto Hydro Elec- 
tric System is fortunate in having as 
assistant Mr. E. M. Ash- 
worth, who is to take up Mr. Couzens’ 
responsibilities as manager. We con- 
gratulate them both and wish them 
every success. 


able man. 


Manager 
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Nipissing System 


The second unit at the Bingham 
Chutes Development was placed in 
operation on March 3lst. and the com- 
plete output at this location 1s now 
available for the Nipissing System. 


xk * x 


Thunder Bay System 


The Commission has completed the 
construction of a transmission line 
from the original terminus at Bare 
Point, East of Port Arthur, to the 
Great Lakes Paper Co., at Fort Wil- 
liam, and same was made alive on 
April 20th. The company expects to 
be ready to receive power about May 
Ist., and will require 10,000 H.P. for 
their initial installation, all of which 
has been contracted for, and will prob- 
ably require 15,000 H.P. as soon as the 
paper mill which is now being arranged 
for is completed. 

eee: 

The City of Port Arthur has made 
application through the Public Utilities 
Commission for an additional 4,250 
H.P., all of which will be required be- 
fore the close of the present year, and 
the major portion of same before Au- 
gust Ist. This power is required for 
the pulp and paper industry and for a 


new grain elevator. 

The installation of the third and 
fourth units at the Cameron Falls De- 
velopment and the transmission line be- 
tween the development and Port Ar- 
thur is progressing favorably. It is 
expected that No. 3 unit will be placed 
in operation before the end of May and 
No. 4 before August Ist. One circuit 
of the steel tower transmission line will 
be available for service about October 
RSI ee pay 

The indications concerning load on 
the Cameron’s Falls development are 
that the third and fourth units will be 
loaded to capacity as soon as they can 
be placed in operation; consequently, 
the commission has completed ar- 
rangements for the installation of the 
5th. and 6th. units, as well as the 3rd. 
transmission line circuit to Port Ar- 
thur. This additional work will be car- 
ried on with the greatest possible dis- 
patch so that there will be no delay in 
having the capacity of the complete 
development available as fast as the 
load comes on. There is enough load 
ingot at the present time im) the 
Thunder Bay District to require: the 
full capacity of the six units (75,000 
H.P.) within a year after the installa- 
tion can be completed. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in March 1924. 


Appliances 


Tue ADAMS FURNITURE Co. LIM- 
ITED (Submittor) 211-219 Yonge St., 
Toronto. 


RENFREW ELECTRIC PRODUCTS, 
Limitep, (Miér.), Renfrew, Ont. 
Pressing Irons “Adams Special.” 


* 8K 


Tue DOMINION STOVE AND FOUN- 
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pry Co., Limirep, Penetanguishene, 
Ont. 
Washing Machine “Zenith”. 
i 2K *K 
BELLEVILLE ELECTRIC & STAMPINGS 
LimiteD, 100 Church St., Belleville, 
Ont. | 
Electric Flat Irons “Canadian”, 
““Leader’’. 
Electric Toasters ‘“‘Hurto”’, “Can- 
adian 
OK 


Tuer NaTIOoNAL ELEctTRIc HEATING 
Co., Limaren, 544 Queen St., E., Tor- 
onto. 

Electric Ranges, Cat. Nos. 422, 423, 
424, 426, 428, 430, 435 and 436. 

a ks eke 

DoMINION MESSENGER & SIGNAL 
Co; Limitep, 10 Wellneton St, E. 
‘Toronto. 

Vibrating Rectifier. 

Ok 

Tue Fipe,itry ELEcTric COMPANY, 
Lancaster aia: 

Fractional horsepower Motors. 

Watchmakers’ and Polishing Motor. 

Sewing Machine Motor. 

* Ok 

*THE Dover MEFs. 
Ohio. 

Flat rons) Woven eaves oealc- 
manco No. 4’, “A-Best-O”, Cat. No. 
O“AL. 


(COs. 


Dover, 


x ok 

GENERAL ELECTRIC CoMPANY 
(Méfr.), Schenectady, N.Y. 

CANADIAN GENERAL ELECTRIC 
CompaANy, Limirtep. .. (Submittor), 


King & Simcoe Sts., Toronto, Ont. 
Portable Electric Fans. 
“Hotpoint”, Electric Ranges, Model 
Nos. R8P & C) RIZP iG aie 


R4P'& C, R10) RIGP ee ee 
Motors for Portable Machines, Type 
wae 
“Warren” Clock Motors, Types B-R 
and B-3R, Cat. Nos. C.G.E. 145 to 168 
incl. 
* Ok Ox 
BRUNNER MANUFACTURING CoM- 
PANY, Utica, Ny: 
Air Compressors, Model Nos. 932, 
939, 949, 969, 965 and 967. 
* Soke 
Tue Hucues Ownes Co. LIMITED, 
(Submittor), 247 Notre Dame St., W.., 
Montreal, Que. 
THe BuckEeveE ENGINE COMPANY, 
(Mfr.), Salem, Ohio. 
Electric Blue Printing Machine. 
en eek 
H. Maimin Cos Inc) Zot wee 
19th. St, New SYone ner 
Cloth Cutting Machine “Maimin”’. 
ok OK 
AUTOMOTIVE Propucts COMPANY, 
Limitep, 510 King St., E., Toronto. 
Automobile Heater for Water Cir- 
culating System. 
K *K * 
DowsweELL LEEs & Co., Ltp., Ham- 
ilton, Ont. 
Electric Washing Machine “Laurel”. 
* Ok 


*ROHNE Exectric Co., 2434 25th. 
Ave., S., Minneapolis, Minn. 


Glue Heater, Style No. “Sta 
Warm”. 

* Ok 
* A MERICAN ELECTRIC FUSION 


Corp., 1906, N., Halsted St., Chicago, 
Il. 

Electric Welding Machines, Type 
VW. 
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Fittings 


Txt CANADIAN GENERAL ELECTRIC 
CompANy, Limirep, 224 Wallace 
‘ Ave., Toronto. 

“C.G.E.” porcelain base receptacles, 
Cat. Nos. G.E.694A, G.E.658A, and 
CG Beno: 


* KOK 


Switches 
BOOM ric. HLpcrric . ‘CO, har 
(Submittor), Cleveland, O. 

Circuit Breaker Switch, Cat. ‘No. 
2980. 
Ox 
*BUFFALO Fuse CorporaTIOoNn, 752 
Mieinssty bufalo, N.Y. 
Cartridge Enclosed Fuses, “Pierce”. 
—0-600A, 250V. 
x ok Ok 
*BETTS & Betts Corporation, 645 
West 43rd. St., New York, N.Y. 
sign Flashers, “Wynk-A-Lyte”, 
Cat enios.005-P 
Types G; 4-G; LV. 
* Ox 
 Peectric Devices Mra Co. S14 
St. Paul St., Rochester, N-Y. 
Automatic Overload Switch “Mac- 
Gonigal’’, 
*These devices are under the Un- 
derwriters’ Laboratories 
tion and label service. 


re-examina- 


a ( oe me (9%6) em 


In speaking of examining electri- 


_ clans, (or some who claimed that dis- 


tinction.) in days gone by, an ex- 
aminer has given us some of the 
ridiculous answers he received to 
some of the questions. They are given 
in the following for the satisfaction 
of our readers: 

What is meant by good ground at 
the transformer ? 

Packing the earth solid around the 
pole so that the extra weight of the 
transformer won’t make the pole sag. 

What is opposite polarity? 

The poles on the other side of the 
SELECL, 

What is voltage drop? 

The length of a drop light from the 
floor. 

What is a circuit breaker? 

The kind of fuses worked by hand. 

What are watts? 

The number of cubic feet of elec- 
tricity passing through a meter. 

What is constant potential ? 

The name of a special meter for 
measuring regular voltage on arc light 
wires. 

What is a ground detector ? 

An electric instrument for locating 
water under ground. 

Why do rules prohibit use of trolley 
current for ordinary light and power? 

Because when car is running back- 
wards it makes arc lamps burn upside 
down and makes the negative wires 
positive and makes motors on power 
circuits reverse. 


Equipment for Sale 


Municipalities desiring the insertion of Notices under 
this Heading should have Copy of the same reach the 
Editor by the 10th of the Month of issue. 
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Hydro Lamps 
are built to a 
standard — Not 
to a price. 


There can be no 
second grade 
Hydro Lamps at 
a lower price. 


HYDRO LAMPS 
Quality First and Always! 


All Hydro Lamps before being passed 


by our experts and labelled with the 
Hydro label of quality must come up to 
the Hydro standard of efficiency and life. 


No others will be accepted. 
No others can bear the Hydro label. 


Hydro-Electric Power 
Commission of Ontario 


This label is 
your guaran- 
tee of first 
quality. 


Look for Zé. 
Ask for it, on 
the lamps 
you buy. 


Jk alle 
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Following The Hydro 


By MARTHA BENSLEY BRUERE 


\ NTERING the Province in the 
erey dawn, I saw through the 
gcar window a little mud- 
stopped log cabin, old, black, 
listing to one side, and blazing with 
light. The power line from Niagara, 
striding past on giant stilts had 
dropped a wire casually upon this 
remnant of a past age and dragged it 
into the 20th. century. 

The large cities— Toronto and 
Hamiulton—have been made just as 
ruthlessly contemporary ; I found their 
people using the electricity derived 
from Niagara Falls to operate their 
homes and-their industries at rates 
which are only a fraction of what we 
pay. And as a result these cities were 
clean and prosperous—clean because 
there was very little soft coal burned 
and so almost no smoke in the air; but 
also because every electric device 
which cleans without dust is in com- 
mon use. But if the large cities were 
made so desirable, why should folks 
stay out of them? Was the answer to 
this to be found in smaller places ? 

I went to the city of Woodstock, 
the perfect flower of the Hydro towns. 
This has a population of about ten 


thousand; the foreign inhabitants are 
six Poles, twelve Chinamen, ten 
Negroes, and twelve Italians—“if it 
ain’t changed since they was counted 
last,’ my driver told me. The town 
line is hard to identify because the 
farms blend gradually into the large © 
fields on the outskirts, the large fields 
edge up against the smaller yards, the 
little plots of ground crowd up to the 
short solid row along Main Street. The 
social life of the town shades out into 
that of the farms in the same way. I 
set out to call on four women of whom 
I knew. One after another, I found 
them out. 

“T could have told you,” said my 
driver. “It’s what they call a ‘pink tea’ 
or maybe they’re playing bridge. Every 
lady that ain’t got a automobile of her 
own has had a taxi taking her out to 


‘ Colbert’s farm and they ain’t coming 


back till supper time.” 

Later I saw the Colbert farmhouse. 
Mammoth silos towered above it with 
the barns set a little below, the smooth 
drive curved up to the door with au- 
tumn leaves blowing across it and an 
electric light at the gate to guide the 
coming and going guest. Obviously 


THE BULLETIN 


PTT TTT TTT TTT TTT TUTTI TUTTI ETAT UT TOOT. TEITTEEEE EEE 


162 
CONTENTS 
Vol. XI. No. 5 
MAY, 1924 
Gan 06 Be Pace 
Following The Hydro - - - - - - 161 
The Sixteenth Annual Report - - - 168 
Eleven Years of Progress - - - - 169 
Debt Free Hydro ‘Systems - - - - 172 
Cheap Power For All - - - - - - 172 
New Hydro Legislation - - - - - 173 
Eugenia Hydro-Electric Association, 
Annual Meeting - - - - - - 174 
Water Power Resources of Canada - - 176 


The Utilization of Water Power in Rela- 
tion to Coal Production, Importa- 
tion and Consumption - - - - 180 


Handling the Public - - - - - - 184 
Electric Delivery - - - - - - - 185 
NewsItems - - - - - - - - - 189 


the farmer’s wife who lived there was 
part of the social life of the town. 

But on the day of her pink tea I 
wandered along Main Street and 
talked with such uninvited males as I 
could discover. There was the local 
newspaper office, very trim and ship- 
shape and very, very busy. 

He was a brisk man—the editor. He 
owned a chain of three papers pub- 
lished in three neighboring towns and 
each community shared in the benefits 
Be- 
tween telephone calls and calls from 
his staff he told me about his town. 

It had no poverty—that is, none that 
lasted right along. Sometimes a fam- 
ily would be in hard luck for a while 
and have to be helped out, but they 
didn’t need any charitable institutions. 
The neighbors looked after what had 
to be done. He didn’t seem to remem- 


of the combination news service. 


ber much about crime. There wasn't 
any that you had to keep thinking 
about. Work? Oh yes—work for 
everybody all the time. Labor short- 
age? Maybe somebody might want 
more workers than they had but then 
there was usually some farmers’ sons 
or daughters ready to come in for a 
while. Not many servants in the town. 
Most. women did their own work. 
They had everything to do it with. But 
had I seen the factories in Woodstock ? 
No? Well, after I had looked at them 
I would understand why there. was 
work for everybody. 

I told my driver to take me to every 
factory or manufacturing establish- 
ment in the town. 

“There’s what you would call two 
factory districts, whe wmoldhme;ss ly 
they’re all run by Hydro; we don’t 
have any other kind.” 

This is the catalogue of the indus- 
tries of Woodstock in the order that I 
saw them; a braid and edging mill; a 
tannery; flour mill; a knit underwear 
mill; a lumber company which made 
sewing machine tops and dash boards 
for automobiles; a machine company ; 
a printing press; a pipe organ com- 
pany; a piano company—not doing 
much now because they supply the 
English trade and “they aren’t buying 
much over there’; another underwear 
mill; a factory to make concrete mix- 
ers; a factory to make farm wagons 
and dump carts; a paper bag factory; a 
tapestry mill just taken over by an 
American firm; a combination lumber 
company and building contractors; a 
company making concrete pipes; a 
green house specializing in  chrys- 
anthemums, (this used a good deal of 
coal in addition to its Hydro) ; another 
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organ company; a lumber company with a new wing building. They need 
making wheels and sleigh runners not go away if they were ill. It was 


which, being steamed into shape, re- 
quired coal in addition to electricity; 
an establishment which made _ brass 
curtain rods; a stove and furnace fac- 
tory; a dairy and milk bottling plant; 
a manufactory of seed planters and 
lawn mowers; a maker of farm wag- 
ons and Buster Brown wagons for 
children; a chopping mill; another 
knitting mill; a hosiery mill; a candy 
and biscuit factory. Of these twenty- 
eight industrial plants, several have 
been built since the coming of Hydro 
and more than half have been 
improved and enlarged. The largest 
of these establishments of which [| 
got the record employed about two 
hundred men and women, and the 
smallest ten. In this diversified 
collection there was work for men 
and women, for skilled and un- 
skilled — work seasonal and work 
steady. It was an incredible number 
of industries for so small a place— 
why were they there? First there was 
no differential against them; power 
came to them at exactly the same rate 
as to the manufacturers of Toronto, 
an absolutely reliable supply—for Ni- 
agara runs 365 days a year. Second, 
they had an intelligent supply of labor 
which was far more dependable than 
in the cities, for over 80 per cent. of 
the town’s people owned their homes, 
and the house owner stays put. People 
did not have to go away in order to 
earn a living. 

Neither did they have to go away to 
get an education, for in addition to the 
rather imposing high school, there was 
a small college. 

And there was a good-sized hospital 


a well balanced town. 

I sat in the office of the local drug- 
gist, breathing the clean smell of 
drugs in a perfect blaze of electric 
light and absorbed more information. 
He ran on in this way: 

OP course they Jeave sihe orarms 
around here! They leave the farms 
everywhere if there isn’t enough land 
to keep them busy. Suppose a farmer 
has enough land to farm himself or 
with one son to help him—and then 
he has four sons! About three of 
them have got to go away, haven't 
they? I’m a farmer's son myself; one 
of my brothers is on my father’s farm. 
We knew of course that some of us 
would have to go, but it was a mistake 
to put it up to us that we would have 
to go to the city. They wouldn’t do 
that now. Folks realize that you can 
live just as easy on a farm as any- 
where else, and if there isn’t room for 
you on your father’s place, why, 
there’s all Alberta and Saskatchewan. 
Plenty of young men from about here 
go out there for the harvesting—they 
get big wages and have a chance to 
see if they like the country. Some of 
them settle there, or maybe in the 
States. Of course it’s not like our 
farming, they don’t have Hydro. 

Do we use Hydro? Of course we 
do! Our last bill? Average five to six 
dollars a month, and we have a stove 
and a grate and all our lights and 
toaster and an iron and a sweeper 
and a hot water heater. But we’d have 
it 1f it cost twice as much. Why, the 
stove alone is worth three times the 
whole bill. Now last Sunday we put 
the dinner—there was a duck and 
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things—well, we put it all in the stove 
before we went to church and didn’t 
think of it again till we were ready to 
set it on the table. And the way it 
was cooked! You going to be here 
next Sunday? If you were I’d ask 
you down to have one like it. There’s 
no way to roast duck that’s up to the 
electric stove. 

It was always like that. I think I 
could have eaten Hydro cooked food 
the rest of my natural life—people 
were so anxious to show me what their 
equipment would do. It was like show- 
ing off a precocious child and much 
safer. 

Last of all I went to the Hydro 
showrooms where devices for use in 
the home were exhibited. An old 
couple who lived on a farm six miles 
outside the town were considering the 
relative merits of three electric cook 
stoves—attracted to one by a light 
that “burned warningly till all the 
burners were shut off”; to another by 
a griddle that got hot quickly; to a 
third by an oven which held the heat 
a long time. I left them still undecided 
and went to the office to see the chief 
representative of Hydro in the town. 

He was at the moment a very busy 
man. A report was due from him that 
evening and he was finishing up his 
records. I gathered just a few facts. 
Here they are. In the town are 10,300 
people. Two thousand homes are ser- 
ved by Hydro. If the families average 
five people each that means that prac- 
tically everybody in the town is an 
electric customer. Four hundred and 
twenty-five of these two thousand 
homes use electric cook stoves. For 
one quarter of the town—it is divided 
into sections—the records were com- 


pleted while I was there. This section 
includes 102 families who cook by 
electricity. Twenty-five per cent. of 
these 102 have water heaters in their 
bath rooms, and all of them have light 
and most of the small appliances such 
as sweepers, toasters and electric flat 
irons. The average monthly consump- 
tion of these families was 448 kw. 
and their average monthly bills were 
$4.96. And a ton of coal to run a cook 
stove a month would cost in Wood- 
stock about $15. 

I went back to the show room. At 
first I thought that the same old couple 
were still studying the stoves, but a 
second glance showed me another pair 
of about the same age, and the same 
speckless respectability, with the same 
Ford patiently waiting outside. 

It seemed to me that in Woodstock 
the cure of cheap power was pretty 
effective. Ten thousand people were 
living together without crowding— 
living in houses of their own with bits 
of green around them and a chance for 
gardens if they chose. They were liv- 
ing in cleanliness and apparent de- 
cency. They were living in domestic 
ease through a plentiful supply of 
power at low enough rates so that they 
could use as much of it as they chose. 
They were living in the practical cer- 
tainty of work enough for all of them 
all the time. The eight hour day pre- 
vailed and such wages as I was able 
to get the facts about were fair. For 
amusement there were two moving 
picture shows. There was also a social 
life as witnessed by the bridge party 
on the neighboring farm. If they left 
Woodstock for a great city it was not 
in search of work, or the conveniences 
of life, or social intercourse—but for 
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some subtler, more personal, less de- 
finite reason—and as a matter of fact 
they tended to stay. 

A town of 10,000 may not be a fair 
example. But I pursued the problem 
through a long series of little clean 
Hydro villages with anywhere from a 
thousand to three thousand inhabit- 
ants: Petrolia, which I approached 
through a sparse growth of oil well- 
derricks, where the slow electric pumps 
were chugging along competently with 
never a man in sight to supervise 
them; Watford, with its vine draped 
wire mill, the home of the fly swatter, 
though that is only one of its products, 
where the company stipulated for 
Hydro and a water system as a condi- 
tion of keeping their plant in opera- 
tion; Norwich, with its processions of 
farmers carting wagon loads of apples 
to the vinegar mill, and milk to the 
condensing plant, with the payments 
on its electric light bonds all provided 
for and $10,000 in the bank to be used 
in further betterments, or in a reduc- 
tion of rates. These and many more 
like them with electric apparatus to 
make home life easy, and cheap power 
to make wage earning certain—towns 
which are neither growing nor dying 
but remain small farming and indus- 
trial centers. 

Intermediate between the villages 
and the open country stand the ham- 
lets, usually where two township roads 
cross, a store and a blacksmith’s shop, a 
church with a parsonage, the home of 
the doctor and two or three houses, 
sometimes the school—fifty residents 
at the outside. 

“That,” said the representative of 
the Hydro Commission, “is where I 
first went to tell them about Hydro— 


that blacksmith’s shop. Sat on the anvil 
which had plenty of time to grow cold 
while they asked me questions. There 
was one kerosene lamp and it smoked. 
Now look at it!” 

The place was a blaze of light ! 

In another hamlet I found myself 
stopped abruptly in front of an old 
yellowing brick church. The Hydro 
representative told me— 

When they got Hydro in here they 
wanted to get it into the church the 
first thing, so on Saturday I had it 
connected up. Then on Sunday Sir 
Adam Beck spoke in the church, and 
Lady Beck gave the music. Well, what 
he said was as good a sermon as I 
ever heard. I don’t remember if he 
used a text or not, but the thing he 
spoke about was “Let there be light.” 
And there was the Hydro while he 
talked blazing all over the place. 

In another hamlet I found the wife 
of the physician entertaining * four 
ladies at tea. We played conversational 
battledore and shuttlecock, between 
what they wanted to know about the 
States, and what I wanted to know 
about Hydro. 

“Do you suppose that anybody here 
would give up Hydro?’ I asked as I 
was leaving. 

An old lady stopped her knitting 
and looked at me severely. 

“There ain’t none!” she declared. 

From the hamlets it’s a smooth slide 
into the farming district—the real 
Hydro country. We sped along on 
concrete roads, smooth, wide, follow- 
ing the long roll of the ground like 
bands of braid sewed on for trimming. 
Sometimes the poles carrying the wires 
followed us companionably along, 


sometimes the great steel towers 
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marched off independently across the 
fields. If we were hunting some part- 
icularly intelligent farmer the answer 
to our inquiries was always: 

“Follow the Hydro.” 

And we always found him by fol- 
lowing it through. 

The Hydro road led us periodically 
past little square buildings into which 
wires seemed to plunge and_ then 
emerge refreshed for further journey- 
ing—transformer stations where the 
current was “stepped down” for home 
use. They were about the size of any- 
body’s dining room, and after I had 
peered into two or three and found 
them empty, I asked where the men 
were who ran them. 

“Why nobody runs them! They run 
themselves! Once in a while they are 
inspected of course, but that’s all.” 

Not much labor power is required 
to provide the farms of the Hydro 
country with light—a man to inspect 
occasionally as balanced against the 
need to fill hundreds of kerosene lamps 
and polish smoky chimneys. 

I followed the Hydro far out into the 
country to the home of a dairy farmer. 
It was late afternoon and his wife ina 
fresh house dress with her greying 
hair piled high on her head had leisure 
to sit and rock and talk with me. The 
dinner was cooking itself in the electric 
stove, the electric washing machine 
was open and drying after the weekly 
wash. ; 

“Nothing to do by hand but the wrist 
and collar bands,’ she told me. 
she called to her sixteen- 
year-old daughter. “You better iron 
out a couple of the boys’ shirts. They’ll 
want ’em if we go to the movie after 
supper.” 


“Annie!” 


So Annie placed the ironing board in 
the doorway where she could talk as 
she worked, connected the electric iron, 
and went serenely to work. A back 
breaking farm washing done and the 
family gay and ready for a six mile 
drive to town in the evening! ‘Two 
little girls ran in from school, and then 
there were noises from the barn. The 
cows were coming up. My _ hostess 
went to speak to her husband and 
soon there were sounds of a farmer 
getting himself cleaned for company. 
Presently he came in and asked if I 
wouldn’t like to see the milking. They 
were using three electric machines that 
night. It is the safest way I’ve ever 
seen to milk a cow! In the barn I met 
two nice sons of going-to-the-city age 
—but not gone, and with no present 
intention of going. One of them told 
me. 

“Vou can milk a good cow almost as 
quick by hand as you can with a ma- 
chine if you’re a good milker, but you 
can only milk one at a time! With 
these, either one of us can do the whole 
twenty-three about as quick as we 
could do three by hand—and no hard 
work about it either!” 

Back in the house, I asked if my 
hostess had an electric sewing machine, 
and she said “No,” she didn’t use the 
machine enough to bother with a mo- 
tor. It was so cheap to get clothes 
ready made and they looked better. 
She didn’t like sewing anyway and the 
mending was as much as she cared to 
do. 

“What are you and your neighbors 
going to do with the free time Hydro 
gives you?” I asked her. 

She fixed me with a stern, and an- 
tagonistic eye. Obviously I had been 
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tactless. 

“Something we like better than 
house work, I should hope. What 
do you do” 


And that’s what I found all through 
the Hydro country—farmers’ wives 
doing something they like better than 
house work. In one case a flower 
garden lovely even in October; in an- 
other case singing lessons; again it 
was visiting about or joining a wo- 
men’s club in the village; sometimes 
it was just time to rest. 


And again I followed the Hydro to 
the home of a Man who kept Bees. 
There is a story goes with that man. 
He had a large rolling farm on which 
he planted more than his share of 
apple orchards, and plenty of red 
clover, and then began on bees. He 
is one of those rare people whom 
bees like. He can take them in his 
bare hands, dip masses of them up 
like water when they are swarming 
and they do not sting him—<instead 
they fill his hives with honey and his 
purse with gold. And his swarms 
increased so that the blossoms in his 
orchards and his clover fields were 
not enough to feed them and he board- 
ed them out with his neighbors. 
Now, hives set in the orchard mean 
plenty of bees while the trees are in 
bloom so that the pollen will be car- 
ried to every flower and the trees 
hang thick with fruit. So the bee 
man’s bees were welcome boarders, 
and when he gathered the hives up 
in the autumn they were invited to 
come again. He laid aside money so 
that he could leave the farm to his 
son, and go to town where the mech- 
anics of living would not press so 


heavily on his ageing wife. 

And then one day the representa- 
tive of the Hydro Commission came 
down his road and tried to persuade 
him to sign the twenty year contract 
which would bring the lines to his 
house, telling him how much easier 
the house work would be, and how 


‘they could have running water in the 


house, pumped by Hydro, and light, 
and an electric stove, and all the things 
he had expected to get if he moved 
to town. The Bee Man asked for two 
days to consider and when the Hydro 
representative came back he signed the 
contract. 

“You see, we were just about ready 
to do something very important—we 
were going to town to live. And I 
got to thinking about how I was going 
to miss my old dog that I’d raised from 
a pup, and how I’d have to come miles 
if I wanted to pull an apple off that 
tree by the gate, and the lilacs we’d 
planted over by the fence, and all the 
things that had happened in the forty 
years we'd been married and living in 
this place, and so we’ve decided that 
we'll just take Hydro and retire right 
here on the farm.” 

And now he and his wife are still 
in their own home—“retired”. And 
his son, for whom he has built a house 
across the road, is running the farm. 
They have a cold storage plant for 
their ever-increasing crop of apples, 
and proper winter quarters for their 
profitable bees, and the old man and 
his old wife potter about happily with 
their old dog and pull the apples from 
their favorite tree and smell their lilac 
hedge, and live in a sunset of content- 
ment. 

—Survey Graphic. 
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The Sixteenth Annual Report 


AAHE Sixteenth Annual Report 
~ of the Hydro-Electric Power 
is now in the 
hands of the printers, but will 
probably not be ready for distribution 
for some weeks. It will prove interest- 
ing reading for all friends of Hydro 
and shows a broader field of operation 
and a still more satisfactory financial 
status than any previous report. 

In a general way the report follows 
the lines of previous issues, and the 
balance sheet and operating reports 
will be found in the familiar form in 
which they have been presented for 
the past eleven years. There are de- 
tailed balance sheets for two hundred 
and thirty-five municipalities and 
operating reports for two hundred and 
twenty-four, an increase for the year 
of nine and ten respectively. The con- 
solidated balance sheet for all muni- 
cipalities shows a percentage of net 
debt to total assets of 64.9 per cent. 
as against 88 per cent. in 1913. No 
other figures could show in a more gra- 
tifying manner, the solid financial 
foundation on which the Hydro struc- 
ture stands. 

The Commission’s Operating Re- 
ports are most gratifying. On _ the 
Niagara System, the actual cost of 
Power was $291,830.56 less than the 
amount of the interim bills and this 
has already been rebated to the muni- 
cipalities. Of the 141 operating muni- 
cipalities in this system with 289,680 
customers there were but eight report- 
ing a total loss of $38,751.89. The net 
surplus accumulated during the year 
by the municipalities in this system was 


$706,499.27 in addition to $786,890.02 


Commission 


Hts 
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depreciation, or a total increase of 
$786,540.02 as compared with 1922. 

All of the smaller systems show 
satisfactory results. On the Severn 
System there is but one municipality 
showing a gross loss of $52.12, while 
the seventeen with over 8,000 cus- 
tomers operated with a net surplus of 
$55,900.32 after providing a deprecia- 
tion reserve of $13,568.00. 

The Eugenia System with twenty- 
four municipalities and 8,825 custom- 
ers had a net surplus of $32,113.49 
after providing $17,417.66 for depre- 
ciation. There were but five muni- 
cipalities on this system showing a 
total loss of $1,407.93 as against de- 
ficits of $3,628.76 in 1922 and $22,- 
SOs time loa 

On the Wasdells System every 
municipality operated with a profit. 
The net surplus provided by the 1,577 
customers in the eight municipalities 
being $18,453.99 after setting aside 
a depreciation reserve of $2,045,00. 

The Muskoka System with two 
municipalities and 972 customers 
operated with a net surplus of $2,899.- 
30 in addition to $2,090.00 deprecia- 
tion; there were no losses. 

The St. Lawrence System with ten 
municipalities and 4,275 customers, 
show a net surplus of $62,952.60 in ad- 
dition to $5,816.00 depreciation. There 
were actual losses in three municipali- 
ties aggregating $1,931.01 out of a 
total revenue of $70.699.61. 

The Rideau System with five muni- 
cipalities and 3,862 customers show a 
net surplus of $11,519.32 after pro- 
viding for $7,738.00 depreciation. 
This surplus is considerably more than 
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in 1922, largely due to the shortage of 
water in the winter of 1922-23, which 
necessitated the operation of auxiliary 
steam plants at Smith Falls for some 
time with a consequent material in- 
crease in the cost of power. 


The Thunder Bay System, which, 
up to the present time serves only the 
City of Port Arthur with 4,026 cus- 
tomers operated with a net surplus of 
$79,555.44 after providing for 
$7,737.00. depreciation. 


The Ottawa System serving the City 
of Ottawa with 12,719 customers 
operated with a net surplus of $45,- 
092.34 after providing for $46,726.00 
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depreciation. 

The Trent System consisting of 
twelve municipalities with 14,088 cus- 
tomers taking power from the Central 
Ontario System operated with a net 
surplus of $79,117.29 in addition to 
$20,993.07 depreciation. One muni- 
cipality with but two months’ operation 
shows a loss of $51.68. 

The summary shows that all Sys- 
tems operating under cost contracts 
with a total of 348,028 customers op- 
erated with the magnificent surplus of 
$1,093,753.36 in addition to providing 
a depreciation reserve of $916,782.75 
which is 42.5% improvement over the 
corresponding figures for 1922. 
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Eleven Years of Progress 


AKEN as a whole it is doubt- 
ful if the citizens of any area 
of equal size enjoy a greater 
measure of prosperity and 
physical comfort than in the Province 
of Ontario. Individually we complain 
of the winters as being too cold and 
too long and of the summers as being 
too short, though compared with the 
rigors of the winters in some of the 
Northwestern States. ours is a semi- 
tropic, and thousands of our Southern 
friends have already formed the habit 
of spending their summer vacations 
along our glorious lakes and rivers. 
We take our advantages as a matter 
of fact, both those to which we were 
born and those which have been ac- 
quired by ourselves, and among the 
latter there is probably nothing that 
has added more to the material pros- 
perity and joy of living than the pub- 
licly owned Hydro System; like a 


healthy tree which grows from year to 
year ever extending into new fields of 
usefulness and new area of service. 

We have grown accustomed to a 
monthly or bi-monthly bill for this 
service that has become so small that 
it no longer is taken into account in 
making up our budget and few if any 
of us take the time to consider or as- 
certain the heritage which is being pro- 
vided for those who will follow after 
us and who, if this heritage is wisely 
guarded and directed will enjoy service 
at a cost far below that which we even 
now consider as negligible. 

Just how successful the enterprise 
has been as a whole is seen from a 
study of the consolidated balance 
sheets of all Hydro municipalities op- 
erating under cost contracts with the 
Hydro-Electric Power Commission at 
the end of 1923 after eleven years of 
operation, 
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CONSOLIDATED BALANCE SHEET OF ALL “HYDRO 
MUNICIPALITIES AS AT DECEMBER Sls 
1913 1923 Increase Per cent. 
Number of Municipalities 45 239 
ASSETS 
Plant $10,081,469.16 $48,428,562.56 $38,347 093.40 380.3 
Cash & Securities 450,887.97 2,429,564.53 1,978 676.56 439.0 
Accounts Receivable 344,487.95 3,198,769.34 2,854,281.39 828.5 
Inventories 540,274.58 1,819,711.62 1,279,437 .04 236.8 
Sinking Fund & 
Local Debentures 431,747.27 3,896,261.28 3,464,514.01 802.4 
Equity in 
Hydro System - 2,929 ,603.94 2,929 603.94 —— 
Other Assets 58,959.93 190,071.63 SET 222.4 
SYG MULE 11,907 ,826.86 62,892 544.90 50,984,718.04 428.1 
PiAB ol Ties, 
Debenture Balance 
Accounts Payable & 
Other Liabilities 10,468,351.79 38,963,826.11 28,495 474.32 Lied 
Depreciation Reserve 478,145.88 7 328,858.69 6,850,712.81 1432.8 
Equity in 
Hydro System oe 2,929 ,603.94 2,929,603.94 — 
Debentures Retired 202,751.26 2,852,038.38 2,649,287.12 1306.6 
Local Sinking Fund 431,747.27 3,896,261.28 3,464,514.01 802.4 
Additional Operating 
Surplus 326,830.66 6,921,956.50 6,595,125.84 2017.8 
TOTAL 11,907,826.86 62,892,544.90 50,984.718.04 428.1 
Percentage of Net 
Debt to Total Assets 88% 64.9% 


It is hardly necessary to enlarge on 
these figures. They carry their own 
story with convincing clearness and 
by a comparison of the percentages 
of increase in assets and _ liabilities 
the financial soundness of the enter- 
prise is apparent. Particular attention 
is called to the increase in cash se- 
curities and other quick assets and 
to the equity in the Hydro Sinking 
Fund which the 
acquiring automatically 


municipalities are 
through the 
cost of power. 


Still more interesting is the conden- 


sed Operating Report showing the 
Revenue and Expense Accounts of 
all Hydro Municipalities operating 
under cost contracts with the H.E. 
P.C. in 1913 and 1923, which indi- 
cate in a graphic manner almost in- 
credible increases in revenue. In this 
case also the percentage of increase 
carries its own story, and attention 
is again called to the comparatively 
insignificant part of the total revenue 
coming from Street Lighting service, 
and shows how foolish is the claim 
still made in some quarters, that low 
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Domestic and Commercial rates are 
only made possible by excessive 
charges against the municipalities for 
Street Lighting. 

These figures cover the municipal 
enterprise only and do not include 
those municipalities making up Cen- 


tral Ontario, Nipissing and Essex 
County Systems which are not muni- 
cipally owned, nor the Rural Power 
districts which now serve more than 
5,000 customers, all of which are oper- 
ated direct by the H.E.P.C., 


CONSOLIDATED COMPARATIVE OPERATING REPORT FOR ALL 
He cokoO MUNICIPADICIES POR THE YEARS :— 


1913 
Number of 
Municipalities 45 
Number of 
Consumers 65,707 
REVENUE. 
Domestic Service $572,154.38 
Commercial Light 525,438.16 
Commercial Power 905,378.17 
Municipal Power 
Street Lighting 560,929.56 
Rural 
Miscellaneous 53,543.24 
pet AT -2,617,439.51 
EXPENSES. 
Power Cost 789,632.87 
Operation Maintenance 
and Administration 723,001 32 
Debenture Charges 
and Interest 528,549.21 
(ROU. 4B -2,041,183.40 
Gross Surplus 5/200,.1 
Depreciation 262,675.24 
Net Surplus 313,580.87 


1923 Increase Per cent. 
235 190 
348,028 282,321 430 
$5,166,452.24  $4,594,297.86 802.9 
3,260,772.50 2,735,334.34 501.6 
5,927 ,666.37 6,183,886.80 683.1 
1,161,598.60 
1 269,604.48 708,674.92 126.3 
116,639.06 116,639.06 
SO OLL Zt 262,767.97 
17,219,044.46 14,601,604.95 557.9 
8,699 026.67 7 909,393.80 1001.7 
3,901 ,739.92 S737 06.00 439.6 
2,607,741.71 2,079,192.50 394.0 
15,208,508.35 13,167,324.95 645.1 
2,054,771.91 1,478,515.80 256.6 
916,782,75 654,107.51 249.1 
1 093,753.36 780,172.49 248.8 
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Debt Free Hydro Systems 


eg N the 1922 Annual Report there 
was listed an Honour Roll of 
Hydro Municipalities in which the 
Quick Assets, such as Cash Secur- 
ities and Accounts Receivable belong- 
ing to the Hydro Utility exceeded in 
value the total liabilities including the 
unpaid balance of the Debenture Debt. 

The method of Hydro financing 
and accounting by which the Revenue 
is required to provide for both the 
Sinking Fund on the Debentures and 
a Renewal Reserve is bound to cause 
a material increase in this list from 
year to year, but the most ardent of 
Hydro enthusiasts hardly expected that 
in one year this list would grow from 
eighteen to thirty, but such is the case 
as witnessed by the following list. The 


Collingwood 27 924.74 
Creemore 4,581.08 
Dundalk 88.56 
Elmvale 1,834.78 
Georgetown 2,544.61 
Lucan 1,158.86 
Mitchell SOOM, 
Mt. Brydges 87.91 
New Toronto 4,364.43 
Norwich 3,070.65 
Otterville 875.84 
Palmerston 4,259.53 
Picton 333/20102 
Prescott 5,379.00 
Ridgetown 8,643.01 
Rockwood 6/5.12 
St. George 2,974.81 
Tavistock 2,861.06 
Thamesford 359.41 
Waterdown 2,292.74 
Waterford 5,417.39 
West Lorne 1,786.69 
Winchester 2,221.42 
Zurich 1,069.08 


The report also gives an additional 
list of twenty-three municipalities in 
which the Excess of Liabilities is so 
small that it is expected that most or 
all of them will move up into the above 
class when the accounts are closed at 
the end of 1924. 


figures show the excess of Quick As- 

sets over all habilities. 

Municipality Excess of Quick 
Assets over all 
Liabilities. 

Ailsa Craig $ 2.44 

Baden 1,852.65 

Beachville 5,768.85 

Bothwell 3,826.03 

Barrie 42,575.48 

Coldwater 805.20 


Cheap Power For All 


gem USINESS men who have not 
hitherto examined closely the 
statement of revenue and ex- 
penditure of the Hydro-Elec- 
tric Commission must have been aston- 


ished to learn on what a small revenue 
so great a business is conducted. On 


the fourteen systems combined the re- 
ceipts of the Commission for power 
supplied totalled $15,742,000, of which 
the municipalities paid $8,699,000, the 
balance coming from the export of 
power to the United States under 
contracts made by former private com- 
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panies now incorporated in the Hydro 
System, and from the sale of large 
blocks of power directly by the Com- 
mission to consumers in Ontario. 

The revenue of $15,742,000 met all 
operating and maintenance charges, 
and, with the exception of the Thunder 
Bay System, provided money to meet 
interest and the renewal and sinking 
fund payments required by law to the 
extent of $2,270,000 on a capital in- 
vestment of $178,960,000. 

The sinking fund payments will in- 
crease as the periods of exemption 
from such payments in the case of in- 
complete or recently completed plants 
expire, but the revenue from expand- 


ing business will be more than suffi- 
cient to carry these larger sinking fund 
payments and to permit of a reduction 
in the cost per horsepower to the con- 
sumers. 

Probably nowhere else in the world 
is there a public or private power Sys- 
tem in which so great a capital invest- 
ment is carried on so small an annual 
revenue. Service at cost, in the best 
sense of the phrase, has been provided 
by the Hydro for almost two-thirds of 
the people of Ontario. When the 
Hydro harnesses the St. Lawrence and 
overtakes the need of the farm we shall 
have cheap light and power for all. 

—The Globe. 
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New Hydro Legislation 


2 Il is proposed herein to give a brief 
outline of the more important 
points dealt with in the legisla- 
tion passed at the recent session 
of the Ontario Legislature, in respect 
to the work of the Hydro-Electric 
Power Commission of Ontario and the 
Municipal Electric Commissions or 
Committees. 

By the Power Commission Act it is 
provided that the Hydro-Electric 
Commission has the powers as to ex- 
propriation as conferred upon the 
Minister of Public Works and to pro- 
ceed in the manner provided by The 
Ontario Public Works Act. The sec- 
tion providing this has been amended 
by the addition of a sub-section outlin- 
ing those powers as regarding the con- 
struction and ownership of works con- 
structed on public highways and 
streets. Provision is also made cover- 
ing the changing of the location of 


works so constructed made necessary 
by improvements being made to the 
highway or street. 

Amendments have been made in that 
section of the Act governing town- 
ships operating voted areas and rural 
power districts operated by the Com- 
mission. These were necessary to 
bring the Act into agreement with its 
intention and also to permit the ex- 
tension or variation of the limits from 
time to time according as local condi- 
tions should warrant. A similar 
amendment has been made to that sec- 
tion defining a system, when referring 
to a group of municipalities served 
from a common supply, and provision 
has been made for joining two or 
more systems into one system. Provi- 
sion is also made for a township op- 
erating a distribution system of itself 
or under a contract with the Commis- 
sion changing over to a rural power 
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district. Upon the formation of a rural 
power district the township or town- 
ships in which it is located may pass a 
by-law for entering into a contract 
with the Commission without submitt- 
ing the same to a vote of the electors. 

Provision is made for the inspection 
and approval by the Commission of 
the construction, installation and use 
of all plant, machinery, appliances, 
fittings, etc., for the generation, trans- 
formation, distribution, supply or util- 
ization of electricity in Ontario, ex- 
cept for the mining or treatment of 
ore or minerals. The Commission may 
also issue such orders relating to work 
to be done in the installation, removal, 
alteration, repair, protection, connec- 
tion or disconnection of any works as 
it may deem necessary for the safety 
of the public or of workmen or for the 
protection of property. 


When a municipal corporation or 
municipal commission receives elec- 
trical power from the Commission, the 
municipal council or commission iS 
held responsible for the management 
of the local system as provided in the 
Act, and penalties are provided for 
such members who are a party to any 
act contrary to those provisions. 

Arrears for electric service are made 
a charge against the property and are 
collectable in the same manner as mu- 
nicipal taxes. The Public Utilities Act 
has also been amended to make it con- 
form with the ruling regarding arrears. 

Amendments have been made to the 
Hydro-Electric Distribution Act for 
the purpose of making it conform with 
the intent of the Act and also of pro- 
viding for subsidizing secondary con- 
struction up to fifty per cent. of its 
Cost. 


Dome i ee to! Gene 


Annual Meeting of the Eugenia 
Hydro-Electric Association 


HE third annual meeting of 
the Eugenia Hydro-Electric 


Association was held in 
ea Owen Sound on Monday 
(May 19th.), representatives from 
nearly every municipality on the 


Eugenia System being present. 

A meeting of the Executive Com- 
mittee was held in the morning, after 
which the various delegates were the 
guests of the municipality of Owen 
Sound at a Luncheon in the Dining 
Room of the Y.M.C.A. 

An afternoon session was held in 
the Owen Sound Council Chamber for 
the purpose of electing officers for the 


coming year and the transaction of 
general business. 

Engineers of the Hydro-Electric 
Commission of Ontario were present 
at the afternoon session and furnished 
full and complete information on all 
matters requested by the Association, 
particular attention being given to the 
following :— 

(1) Explanation of the recent amal- 
gamation of the Eugenia, Severn, 
Wasdells and Muskoka Systems 
into the one system known as 
“The Georgian Bay System’. 

The frequency changer station 
at Mount Forest for receiving 


(2) 
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power from the Niagara System. 


(3) The interest charges on the cap- 
ital invested in the system. 

(4) Power factor problems. 

(5) Range loads and rates. 

(6) The general financial condition 


of the System as shown by the 
1923 balance sheet. 


Representatives from the municipal- 
ity of Wiarton, which is not yet served 
by the Hydro-Electric Power Commis- 
sion, but which is contemplating such, 
were present as guests of the Associa- 
tion and the Engineers of the Commis- 
sion explained for their benefit the 
methods to be adopted for securing 
electrical energy through the Commis- 
sion, 


The meeting was perhaps the most 
successful one so far held by the Asso- 
ciation, complete harmony in every 
respect being the prevailing feature. 


That this Association is in com- 
plete sympathy with the Commission 
in its efforts to further the develop- 
ment of power throughout the Pro- 
vince is evidenced by the following re- 
solution which was passed unanimous- 
ly :-— 


WE, the Members of the Eugenia 
Hydro-Electric Association, assembled 
at Owen Sound in annual session, wish 
to place ourselves on record as heart- 
ily supporting the Ontario Hydro- 
Electric Power Commission in their 
endeavor to secure, through the devel- 
opment of the St. Lawrence water- 
ways, a system of power and lighting 
for Eastern Ontario as we have in the 
west. 


SECONDLY—That we place our- 
selves on record as supporting their 
efforts in opposing any encroachment 
of private power development in this 
Province. 


THIRDLY—That we further sup- 
port them in their efforts to restrain 
the City of Chicago in their diversion 
of the waters of the Great Lakes, and 
the restoration of this water to its 
proper channels. 


FOURTHLY—That copies of this 
resolution be sent to Sir Adam Beck, 
The Hydro-Electric Power Commis- 
sion of Ontario, the Provincial Secre- 
tary, and the Dominion Government. 


The following officers were elected 
for the coming year :— 


President: Dr. Roy Hacking, Tara, 
Ontario. 


Ist. Vice-President: Mr. John Taylor, 
Hanover, Ontario. 


2nd. Vice-President: Mr. H. Hurdman, 
Kincardine, Ontario. 


pecnd teases)! Mr C.-C: Elvidge, Dur- 
ham, Ontario. 


Executive Committee: Dr. Fowler, 
Teeswater, itaiio ss ME Ge Sep: 
Halliday, Chesley, Ontario; Mr. A. 
Filshie, Durham, Ontario; Mr. ig 
Parker, Owen Sound, Ontario; Mr. 
W. H. Gurney, Wingham, Ontario; 
Mr. Johnson Lucas, Markdale, On- 
tario; Mr. J. A. Richardson, Grand 
Valley, Ontario. 
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Water Power Resources of Canada 


The Dominion Water Power Branch of the Department of the Interior of 


Canada has recently issued its annual rep 


ort for the fiscal year ending March 31, 


1923. This report briefly describes the main lines of activity which are pursued 
by that organization in investigating the water resources of Canada and admin- 


istering the Dominion water-powers. 


Copies of that report will be supplied free 


of charge on application to the High Commissioner for C anada, Kinnaird House, 
Pall Mall East, London, or to the Director of Water Power, Ottawa, Canada. 

The following is extracted from Bulletin No. /22 recently issued by tha 
Dominion Water Power Branch.—Editor. 


egITH an increase during the 
year 1923 of over a 
quarter of a million horse- 
power the total hydraulic 
power installation of Canada has now 
reached the imposing total of 3,227,414 
h.p. while the growing demand for 
power is demonstrated by the numer- 
ous large developments being rapidly 
pushed to completion. These new 
developments are not confined to any 
particular section of the country but 
extend from coast to coast and are de- 
signed to serve practically every com- 
munity where a demand for power ex- 
ists. 

While complete data regarding Can- 
ada’s great water power resources are 
not yet available a great mass of rea- 
sonably accurate as well as consider- 
able specific data is now available in 
the records of the Dominion Water 
Power Branch of the Department of 
the Interior. During the past four 
years all existing stream flow and 
power data available from Federal, 
Provincial and private sources have 
been systematically collated, re-ana- 
lysed and co-ordinated with a view to 
preparing revised estimates of avail- 
able power based on uniform methods 
of computation and arrangement. 


Basis OF COMPUTATION. 

The figures hereunder are based on 
definite rapids, falls and power sites, 
and may be said to represent the mini- 
mum water power possibilities of the 
Dominion. 


The power estimates have been cal- 
culated on the basis of 24-hour power 
at 80% efficiency for conditions of 
“Ordinary Minimum Flow” and “Or- 
dinary Six Months Flow’. The “Or- 
dinary Minimum Flow” is based on 
the averages of the minimum flow for 
the lowest two consecutive seven day 
periods in each year, over the period 
for which records are available. The 
“Ordinary Six Months Flow” is based 
upon the continuous power indicated 
by the flow of the stream for six 
months in the year. The actual method 
to determine this flow is to arrange the 
months of each year according to the 
day of the lowest flow in each. The 
lowest of the six high months is taken 
as the basic month. The average flow 
of the lowest seven consecutive days 
in this month determines the maximum 
for that year. The average of such 
maximum figures for all years in the 
period for which data are available is 


the estimated maximum used in the 
calculation. 
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This estimated maximum develop- 
' ment is based upon the assumption that 
it is good commercial practice to 
develop wheel installation up to an 
amount, the continued operation of 
which can be assured during six 
months of the year, on the assumption 
that the deficiency in power during the 
remainder of the year can be profitably 
provided from storage or by the in- 
stallation of fuel power plants as aux- 
iliaries. The correctness or otherwise 
of this assumption for any particular 
site can only be definitely settled by 
careful consideration of all circum- 
stances and conditions pertinent to its 
development. The method, however, 
enables us to make a fairly satisfactory 
over-all estimate of the maximum hy- 
draulic power available as distinctive 
from the estimated ordinary minimum 
power available. 

AVAILABLE AND DEVELOPED TOTALS. 

The known available water power in 
Canada, from all sources and within 
the limitations outlined, is 18,255,000 
h.p. for conditions of ordinary mini- 
mum flow and 32,076,000 h.p. under a 
flow estimated for maximum develop- 
ment, 1.e., dependable for at least 6 
months of the year. 

It is believed that these are conserva- 
tive estimates since an analysis of the 
water power plants scattered from 
coast to coast concerning which com- 
plete data are available as to turbine 
installation and satisfactory informa- 
tion as to stream flow, gives an average 
machine installation 30% greater than 
the six-month flow maximum power. 
Applying this, the figures quoted 
above, therefore, indicate that the pre- 
sent recorded water power resources of 
the Dominion will permit of a turbine 


installation of 41,700,000 h.p. 

The total installation to date in 
waterwheels and turbines through the 
Dominion is 3,227,414 h.p. In other 
words the present turbine installation 
represents only 8 per cent. of the re- 
corded water power resources. 

CURRENT PROGRESS. 

The sustained, and in many cases in- 
creased earning power of existing 
hydro-electric organizations, both pri- 
vately and publicly owned, during the 
past few years of reaction, depression 
and deflation has been reflected in the 
excellent treatment of the securities of 
those concerns on the various financial 
exchanges and has created a most fav- 
orable impression on capital, and gen- 
erally established a public confidence 
that is now demonstrating itself in an 
increasing number of hydro-electric 
enterprises. 

With the passing of the period of 
abnormally high and uncertain con- 
struction costs a general expansion of 
water power development is taking 
place. Among the many developments 
at present under way in the various 
Provinces of the Dominion may be 
mentioned the following: 

In British Columbia the East Koote- 
nay Power Company is constructing a 
15,000 h.p. central electric station, the 
Granby Consolidated Mining, Smelt- 
ing and Power Company and The 
Pacific Mills Limited have added 5,000 
h.p. and 6,300 h.p. respectively to their 
present mining and pulp and paper in- 
stallations while the British Columbia 
Electric Railway Company is prepar- 
ing to install a 25,000 h.p. unit in its 
Stave Falls station The Manitoba 
Power Company has installed two 
units of 28,000 h.p. each in its new 
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power house at Great Falls, Manitoba, 
and expect to add a third similar unit 
this year. The City of Winnipeg also 
intends adding 3 units totalling 20,700 
h.p. to its Point du Bois station. The 
Hydro-Electric Power Commission of 
Ontario installed 130,600 h.p. during 
1923 bringing its total installation to 
746,029 h.p. and expect to have an 
additional 147,000 h.p. in place before 
the end of 1924. Power for the min- 
ing district of Northern Ontario has 
been augmented by over 9,000 h.p., a 
4000 h.p. development being com- 
pleted by the Lower Sturgeon Power 
Company and a similar station by the 
Great Northern Power Company, 
while additional power has been pro- 
vided in existing stations. Before the 
end of 1924 an additional 45,000 h.p. 
is expected to be available from the 
Quinze River development of the 
Northern Canada Power Company and 
the Abitibi River development of the 
Hollinger Consolidated Gold Maines 
Limited. In Quebec there has been in- 
stalled in various central stations some 
30,000 h.p. during 1923 and construc- 
tion work already under way provides 
for an additional 385,000 by the end 
of 1924, 280,000 h.p. of which will be 
in the great power stations of the 
Quebec Development Company on the 
Saguenay River and of the St. Mau- 
rice Power Company at La Gabelle. 
The year 1923 has seen substantial ad- 
ditions to existing central electric sta- 
tions in the Maritime Provinces with 
further additions promised for 1924. 

In summarizing the above figures it 
may be pointed out that while the total 
addition to Canada’s hydraulic installa- 
tion during the year 1923 amounted to 
255,000 h.p. that there is at the present 


time actually in process of construction 
or in active prospect further hydraulic 
developments amounting to more than 
900,000 h.p. 

The progress of development is 
somewhat difficult to follow from year 
to year because of the magnitude of the 
operations involved. From three to 
five years or even longer may elapse 
between the preliminary surveys and 
the delivery of power. Again most 
projects commence with an initial in- 
stallation much less than the ultimate 
projected capacity, new power units 
being added as thesload develops. 
UrinizATION OF DEVELOPED WATER 

POWER. 

The 3,227,414 hp. at present in- 
stalled in this country may be classified 
as follows :— 

2,411,701 h.p. in central stations 

for general distribution for all 

purposes. 

497,620 h.p. installed in pulp and 

paper mills, not including 228,755 

h.p. purchased by pulp and paper 

companies from central stations. 

318,093 h.p. installed in industries 

other than central stations and 

pulp and paper mills. 

The total installation for the Dom- 
inion averages 353 h.p. per thousand 
population, a figure which places Can- 
ada third in the per capita utilization 
of water power among the countries 
of the world, Norway and Switzerland 
only having a higher per capita utiliza- 
tion. 

WaATER PowER IN THE CENTRAL 
STATION INDUSTRY. 

Throughout the Dominion at present 
there are 282 hydro-electric central 
stations with an installed turbine cap- 
acity of 2,411,701 h.p. or a generator 
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installation of 1,815,604 ky-a. of which 
totals 1,644,071 h.p. is installed in 
commercial or privately owned stations 
while 767,630 h.p. is installed in muni- 
cipal or publicly owned stations. 

The units vary in size from 10 hp. 
to the 55,000 h.p. turbines recently in- 
stalled in the Queenston development 
of the Ontario Hydro-Electric Power 
Commission. The turbine units in the 
industry average 3,682 h.p. while the 
average installation of the central sta- 
tions is 8,552 h.p. 

The growth of water power develop- 
ments in Canada has been striking. 
Total installed horse power, has grown 
from 975,000 to 3,227,000 since 1910, 
central station installation from 605,- 
000 to 2,411,701 h.p. and pulp and 
paper installation from 191,000 to 


498,000 h.p. 

There is every reason to believe that 
this rate of growth will not diminish. 
New uses for electric current of the 
greatest import in industrial processes 
and services are being constantly dis- 
covered. Canada’s strategic advantage 
in the location of large reserves of 
water power within transmission dis- 
tance of her centres of population 
should attract special industries to 
these centres in increasing numbers. 
Population follows industry and at 
once an added market is created for 
power for domestic and municipal 
uses. All the modern tendencies in 
the utilization of cheap power indicate 
that the rate of growth of hydro-elec- 
tric development in Canada will in- 
crease rather than lessen. 


Electric Fans! 


Oh! for the cool breezes of an electric fan in the 


Hot Old Summer Time. 


We have a good assortment of standard makes of Electric 
Fans which we can supply to Hydro Municipalities at 


standard prices. 


Buy your fans from the Hydro. 
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The Utilization of Water Power in Relation to 
Coal Production, Importation & Consumption 


The following is extracted from Bulletin No. 736 of the Department of the 
Interior, Canada, Dominion Water Power Branch. Copies of that Bulletin may 
be obtained free of charge on application to the Director of Water Power, 


Ottawa, Canada.—Editor. 


HE great majority of all the 
cities and towns of Canada 
are dependent upon water 
power for light, power, 

street railways and in many cases for 
water supply, and this situation means 
that the present social, business and 
manufacturing life of Canada and its 
future growth are intimately depen- 
dent on our water power and its fur- 
ther development. 

It is however in the achieved result 
of actual saving in coal consumption 
and in coal importation, that the benefit 
of water power development to the 
country can be more definitely and 
strikingly demonstrated than by any 
other means. The Dominion Water 
Power Branch of the Department of 
the Interior has reviewed this aspect 
of the situation in an exhaustive 
manner on several past occasions and 
it is the intention to briefly summarize 
in this bulletin the more recent statis- 
tics and the conclusions that may be 
drawn therefrom. 

In particular there will be explained 
the annual coal equivalent of developed 
water power, i.e., the tons of coal re- 
placed by each horsepower of water 
power in use; the coal consumption 
and imports by provinces and the cor- 
responding water power resources and 
development; the coal necessities of 
Canada’s “Acute Fuel Area” and how 


enormously these necessities have been 
diminished by water power develop- 
ment; the strikingly smaller coal con- 
sumption per capita in Canada than in 
the United States in spite of our colder 
climate ; the proportion of water power 
ana fuel power in use, and other re- 
lated points. 

Any such examination establishes 
indisputably two main points: (1) 
that the development of water power 
constitutes the only real and large re- 
lief yet achieved to the fuel problem in 
the Acute Fuel Area and (2) that it 
is our water power resources and the 
low average cost of power therefrom 
that has made possible such rapid 
development of our manufacturing in- 
dustries that the net value of product 
of our factories (deducting duplica- 
tion) is now greater than that of 
agriculture. 

RELATION OF WATER POWER TO COAL. 

The advantages of water power may 
be briefly summarized thus :— 

1. It is a native raw material and in- 
dustry. 

2. It is a non-depletable and inex- 
haustible source of power and 
heat. 

3. It offers proved certainty as to 
practical application and financial 
success. 

4. It is the source of power requiring 
the minimum of labour and there- 
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fore giving the maximum security 
against labour troubles. 

5. It gives the maximum relief to 
transportation. 

6. With a few local exceptions it is 
by far the cheapest power avail- 
able. 

The continuous 24 hour power cap- 
acity available at minimum stream flow 
is over 18,000,000 h.p. In practice 
power is rarely used continuously and 
the actual capacity is therefore consi- 
derably greater. The commercial cap- 
acity is estimated at over 32,000,000 
h.p. and this would correspond on the 
basis of present installations to nearly 
42,000,000 turbine h.p. installed. 

The turbine horsepower installed as 
at January 1, 1924, was over 3,227 ,000 
h.p. and this represents, with transmis- 


sion and distribution, a capital invest- 


ment of over $687,000,000. 

This is an important point in the 
matter of the relation of water power 
to the coal problem and has received 
very full study by this Branch. It 
may be arrived at by two distinct 
methods—(1) on the basis of the aver- 
age coal used per horsepower per hour 
in steam plants, and (2) by analysis 
of official statistics of coal consump- 
tion, population and use of coal in in- 
dustries. 

These two methods give closely sim- 
ilar results, i.e., 9 tons of coal per an- 
num per h.p. installed. 

Coat CoNsuMPTION AND Imports IN 
RELATION TO WarTeER Power. 

The total coal consumption in 1923 
is the highest on record. However, 
the consumption in 1922 was the low- 
est since 1916, due to the shortage of 
coal caused by the United States strike, 
and supplies were only maintained by 


serious depletion of the reserve stocks 
of dealers, railroads, public utilities, 
institutions, etc.—the marked rise in 
1923 therefore does not represent any 
special increase in consumption but is 
probably mainly a renewal of reserve 
stocks, with in many cases increased 
reserve against future risks. 

The present position may be shown 
in figures comparing the average coal 
consumption and imports during the 
past 5 years with the coal equivalent 
of the present water power develop- 
ment in tons and value per annum. 


Cogkas 


Average annual con- 

sumption, 1919-1923 32,147,000 tons 
Average annual im- 

ports; 191921928 + 17,577,000 tons 


Water Power :-— 


Installed h.p. Jan. 1, 1924... 3,227,000 
Coal equivalent in tons 

PCr anoint Lak 29,000,000 
Coal value at $10 per ton.$290,000,000 


With normal increases in all respects 
along the lines shown by results over 
the last 15 years, the coal equivalent of 
developed water power will equal the 
total coal consumption about the year 
1927—in other words by 1927 Canada 
will be using only one half the coal she 
would have required if there had been 
no water power development. 


Coat Output In RELATION TO 
WATER Power. 


It is of interest to consider what 
degree of relief has been given to the 
coal situation during theelast decade by 
native coal and by water power 
respectively, as shown in the following 
table :— 
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COAL OUTPUT AND WATER POWER DEVELOPMENT 
COMPARISON OF INCREASES. 


Coal output 

Tons 
1910 12,909,000 
1911 11,323,000 
1912 14,513,000 
1913 15,012,000 
1914 13,638,000 
1915 13,267,000 
1916 14,483,000 
1917 14,047,000 
1918 14,978,000 
1919 13,919,000 
1920 16,947,000 
1921 15,057,000 
1922 15,157,000 
1923 16,984,000 
Increase per cent. Slo 


It will be seen that, from 1910 to 
1923, while the production of native 
coal has only increased 31.5 per cent. 
the coal made unnecessary by water 
power has increased 239) pers Cent: 

In terms of production per head of 
- population, the coal output over that 
period has been stationary, but the 
water power development and coal 
thereby replaced has increased 2/7 per 
cent. 

In the shorter period since 1920, in 
spite of the shortage and high prices 
of imported coal, the coal output has 
made practically no increase, but the 
water power development and coal 
thereby replaced has increased 28 per 
cent. in the same three years. 

It will also be seen that while the 
coal equivalent of water power was 
33 per cent. below the coal output in 
1910 by 1923 it had become over 70 


Water Power 


Installed Coal equivalent 
turbine h.p. in tons 

965,000 8,700,000 
1,348,000 12,100,000 
1,467,000 13,200,000 
1,674,000 15,050,000 
1,936,000 17,400,000 
2,078,000 18,700,000 
2,194,000 19,760,000 
2,260,000 20,350,000 
2,352,000 21,200,000 
2,444,000 22,000,000 
2,482,000 22,360,000 
2,680,000 24,100,000 
2,974,000 26,750,000 
3,227,000 29,000,000 

235% 235% 


per cent. greater than the output. 
Tue Acute Fur, AREA. 


The foregoing statistics have applied 
to the Dominion as a whole but the 
relief afforded to the coal situation by 
water power development is even more 
striking when the acute fuel area is 
considered separately. It is now 
agreed that this term can only be ap- 
plied to Ontario and Quebec and that 
it is the supply of coal to these pro- 
vinces that constitutes the “fuel pro- 
blem of Canada’. For the moment 
they may be considered as a unit. 

Ontario and Quebec contain over 
60 per cent. of the total population of 
Canada and nearly 80 per cent. of the 
total manufacturing development. They 
use over 60 per cent. of the total coal 
consumption of the Dominion and 93 
per cent. of their combined coal con- 
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sumption is imported from abroad. 

In water power these provinces have 
between 12 and 18 million horsepower 
available and of this over 2,563,000 
h.p. is already developed, this devel- 
oped water power representing an in- 
crease of 215 per cent. since 1910. 

The combined coal consumption of 
Ontario and Quebec for 1923 was 
23,810,000 tons; the coal equivalent of 
developed water power in the same 
area is over 23,000,000 tons. It will 
therefore be seen that but for this 
developed water power, Ontario and 
Quebec would require about twice their 
present supply of coal. 

It may however be pointed out that 
had these great industrial provinces 
been dependent on imported coal for 
their manufacturing power they could 
never have attained their present com- 
mercial development. 

Coal, CONSUMPTION PER Capita 

CANADA AND UNITED STATES. 

The average coal consumption per 
capita for all uses of coal from 1918 
to 1922 inclusive, on exactly the same 
basis for each country, was, United 
States, 5.11 tons, Canada, 3.65 or 29 
per cent. less in Canada than in the 
United States. 

In view of the colder average climate 
of Canada the opposite result might 
be expected. Analysis shows that this 
lower consumption in Canada is direct- 
ly due to the much greater use of 
water power in industry. 

These conditions are fully accounted 
for by the greater development of 
water power in Canada than in the 
United States, as follows :-— 

The hydraulic horsepower installed 
per 1,000 of the population is over 350 
in Canada to about 100 in the United 


q 


States or 314 times as much. Of all 
the primary power in use in Canada 
(excluding steam railroads) 70 per 
cent. is supplied by water power, 30 
per cent. by fuel power; in the United 
States the position is more than re- 
versed. 

Power is used in Canada for diff- 
erent purposes in approximately the 
following proportions :— 


per cent. 

Power for all purposes except 
railways WM 
Electric light and domestic use 2 
Electric railways + 

Steam railroads. Estimated aver- 
age h.p. actually used 36 
100 


WarTER Power AND MANUFACTURING 
DEVELOPMENT. 

The great bulk of Canadian manu- 
facturing takes place in the acute 
fuel area, Ontario and Quebec. As 
before pointed out the marked de- 
velopment achieved in manufacturing 
in recent years could not have taken 
place with the handicap of entire re- 
liance on imported coal and this devel- 
opment in manufacturing bears strik- 
ing evidence to the value of water 
power to the country. 

During the past decade, while the 
population of the Dominion increased 
22 per cent., the use of water power 
in industry increased 245 per cent. 
and the capital invested in ae. 
turing 175 per cent. 

Of the total output of Central 
Electric Stations 97 per cent. is furn- 
ished by water power. Of all the 
primary power in the Dominion, for 
all purposes except steam railroads, 
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70 per cent. is furnished by water 
power. 

The value of water power lies in 
its cheapness, not in a high selling 
value. For instance with wheat, 
lumber, pulp, etc. the higher the price 
the greater the “value of the prod- 
uct” and the greater the value to the 


country on account of the larzé "ex- 
port trade, but with water power the 
lower the price the greater is the 
assistance to a low cost of production 
in all other lines of manufacture, for 
both home consumption and export, 
and therefore the greater the benefit 
to the country. 


e— Xf cme KJ —" 


Handling The Public 


HAT does a central-station 
man mean when he says 
or writes of “handling 
the. public’? It is a 
phrase, yes—just a matter of speech— 
but it seems to indicate a habit of 
thinking that is out of tune with the 
very fundamentals of public service. 
It is another symptom of that dire 
malady that attacks government and 
public utility employees and manifests 
itself in so many ways. It causes the 
street-car conductor apparently to 
think that he is herding cattle. It 
makes the collector of the telephone 
company forget that subscribers are 
customers. It affects the girl at the 
window in the gas office so that she 
loses her good manners and hurts the 
feelings of many friends. It so warps 
the minds of central-station meter 
readers that they fail to appreciate 
that they enter these homes of strang- 
ers not as masters but as servants. It 
upsets the perspective of many execu- 
tives so that they fail to remember that 
“consumers” are, after all, individuals 


and citizens with rights and sensibili- 
ties equal to their own. 


When a stranger calls, or when a 
friend drops in to speak to any man or 
woman in home or office, there 1s never 
any question as to the way in which 
the visitor should be received. He is 
not “handled”. He is sure of a greet- 
ing and consideration. Why is it, 
therefore, that when the single 
stranger becomes one of many, an in- 
dividual unit in a class relationship, 
he must lose caste and be called upon 
to sacrifice so much? Why must he be 
“handled” ? 


There is no reason for it—no ex- 
cuse but that of thoughtlessness. But 
this thoughtlessness must not be con- 
doned and then become an organiza- 
tion practice and a policy. “Handling 
the public” is a costly proceeding—and 
dangerous—and it is well for the fact 
to be openly considered and frankly 
discussed from time to time in every 
central-station organization. 

—Electrical World. 
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Electric Delivery 
By J. C. BOYERS 
General Manager, Ward Motor Vehicle Company 


Extract from an Address before a Bakers’ Convention 


pOST of yesterday I spent 
with one of the larger bak- 
ers of Chicago discussing 
with him privately what I 
am going to discuss with you publicly. 
I asked him what I should say to you. 
He said, “Why not tell them how I be- 
edinen interested sin» electrics ©. All 
right”, I said, “how was it?” 

“One morning,” he replied, “I no- 
ticed an advertisement in the news- 
paper saying that the horse population 
in our larger cities was rapidly de- 
creasing and the registration of motor 
vehicles was increasing. (The number 
of horses in New York City was given 
as 108,000 for 1917; for 1921, 65,- 
000.) So I began to look around to 
see who still used horses, and I was 
impressed by the fact that on some 
days I hardly saw a horse, and those I 
did see were mostly used by junk men, 
milk men and bakers. Then I asked 
myself how much longer I was going 
to be permitted to use horses on Chic- 
ago streets, and I concluded that it 
would not be for long. So I started 
to investigate what to use instead. I 
found that the more progressive men 
in the industry were using both gas 
cars and electrics. This led me to ask 
why there was the division between 
these two types of equipment, and | 
discovered that it costs about twice as 
much to deliver a hundred pounds of 
bread with gas cars as it does with 
electrics. From that time on I was 


sold on electrics.”” (The figure he gave 
me was 35 to 37 cents with electrics 
and 45 to 80 cents with gas cars). 

After my friend had finished, I said, 
“You then, are convinced that on our 
city streets Dobbin’s day is done?” 
“Absolutely,” said this man. 

My first point, then is this: On 
city streets Dobbin’s day is done. Why 
is this true? 

1. The horse and wagon take up 
too much room on the street. Most 
cities were not planned; like Topsy, 
they just grew. There is not enough 
room for the increasing traffic. Elec- 
trics take up less space than horses and 
wagons and gas cars. 

2. Expensive housing facilities 
must be provided for horses, wagons, 
grain, hay, bedding, harness, etc. 
Electrics require one-third to one-half 
the space, and incidentally they reduce 
the insurance rate. 

3. The mere transportation of food 
and bedding and offal to feed and bed 
and garbage the 65.000 horses in 
greater New York City presents more 
of a problem than it does to care for 
the food supply of a city of 65,000 hu- 
man beings. It is hard enough to keep 
men on our farms to raise sufficient 
food for humans. We cannot spare 
their efforts to raise horse food for 
city consumption. 

4. The horse needs not only a 
place, but plenty of time in which to 
sleep. The electric does not get tired. 
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5. He eats seven days a week 
whether he works or not. The electric 
uses power only when in motion. 

6. His speed is limited. The aver- 
age speed of horse-drawn vehicles in 
New York City is 2.86 miles per hour. 
He therefore holds up all traffic. Elec- 
trics travel from two to four times as 
fast as horses, but under an absolutely 
controlled speed. 

7. He can go in only one direction 
effectively. He isn’t easy to man- 
oeuvre. 

8. His mileage radius is limited. 
Experienced and humanitarian horse- 
men all agree that from 15 to 17 miles 
a day is a horse’s limit if worked day 
in and day out. The electric’s practical 
operating radius is from two to three 
times that of the horse. 

9. The horse needs constantly to be 
babied. The summer is too hot for 
him and the winter is too cold and 
slippery. He gets sick and needs a 
doctor day or night. He has got to be 
fed and bedded and groomed and shod 
and somebody must constantly follow 
him around and sweep up after him. 

10. He is an insanitary member of 
society. We spend thousands of dol- 
lars on swat-the-fly campaigns. Let’s 
swat the source of the fly. No human 
beings should be called upon to live 
neighbor to a horse. 

11. Take it all in all, he is an econ- 
omic burden and is fast becoming a 
public nuisance that may be legislated 
off our streets before many years have 
passed. Not long ago I talked with 
the vice-president of a company in De- 
troit who owns several hundred horses. 
I asked him how long he thought they 
would be allowed to keep them and he 
replied, “Four or five years at the 


outside.” He is starting to electrify 
his horse routes. 

Dobbin’s day is done. He has been 
a faithful servant of man and deserves 
our grateful thanks and kind treat- 


ment. His passing is not without a 


pang. 
MororIZATION SEEMS DESIRABLE, 
INEVITABLE. 


My second point is this: If the 
counts against the horse are admitted, 
then it follows that motorization is 
desirable and inevitable: Desirable be- 
cause it relieves congestion, improves 
sanitation, speeds up the hauling of 
goods, lengthens the radius of opera- 
tion, simplifies the housing problem, 
frees farm land and labor for the pro- 
duction of human food, and reduces 
the cost of delivery. Inevitable be- 
cause we have no other alternative. 

My third point is this: In looking 
for a substitute for the horse-drawn 
vehicle, fundamentally sound economic 
and sound engineering principles must 
be observed. Sound engineering in- 
sists that the motor vehicle must be 
mechanically suited to the work which 
it has to perform. Sound economics 
dictates that operating and mainten- 
ance costs of the substitute must be 
reasonable. 

In general, all delivery work falls in- 
to two classes: First, the short haul, 
frequent stop service. Second, the 
long haul, infrequent stop service. 
From 50 to 85 per cent. of city de- 
livery work falls in the class of the 
short haul, frequent stop service. It 
is for this kind of work that the elec- 
tric is designed and is admirably adap- 
ted mechanically, and because of this 
excellent mechanical adaptation, the 
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operating and maintenance costs are 
much lower than those of the gas car; 
in fact, are lower than those of the 
horse-drawn vehicle for the same ser- 
vice. 

At this point, may I emphasize the 
fact that I am not attempting to estab- 
lish the claim that the electric truck is 
the one universal substitute for the 
horse-drawn vehicle? I am _ simply 
pointing out that the gas car has its 
field of long haul, infrequent stop ser- 
vice, and the electric has its field in 
the short haul, frequent stop service. 
These two fields overlap, but they are 
in no real sense identical. The elec- 
tric cannot effectively do the work of 
the gas car, nor can the gas economic- 
ally do the work of the electric. I am 
simply trying here to establish the 
principle that should govern in the se- 
lection of delivery equipment. In all 
probability you will need both gas cars 
and electrics. To determine the right 
proportion is the problem. 

In order to submit some concrete 
data on the question of the proportion 
of the various types of delivery equip- 
ment that do actually exist, we sent 
out a letter to a variety of industries 
and to a number of companies that we 
knew used a large number of units. 
One hundred and twenty-six replies 
had come in before I left my office. 
Eighty-four out of the one hundred 
and twenty-six, or 66-2/3 per cent, 
had no horses. These one hundred and 
twenty-six companies owned ten hun- 
dred and seventy wagons, sixteen hun- 
dred and seventy-four gas cars and 
seventeen hundred and forty electrics. 
Five hundred and nineteen of the ten 
hundred and seventy wagons are 
owned by four companies out of the 


total of forty-two companies that still 
own horse-drawn equipment. One 
company alone, a large dairy concern, 
owns more than one-third of all the 
wagons reported. 

Low speed absolutely controlled is a 
big advantage in controlling costs. 
Long life and freedom from repairs 
follow logically as a result of simplicity 
and low speed. Not long ago I visited 
the garage of Macy’s Department 
Store in New York. The man who. is 
in charge of their equipment is very 
proud of its condition. After we had 
talked for a while he said, “I want to 
show you our ‘old reliable’, which is 
an electric truck that is more than 
twenty-one years. old.” Without 
burdening you with statistics, I 
shall make the statement which can 
readily be substantiated by statistics 
that the average length of life of 
electric cars in normal service is more 
than ten years. 

Marshall Field & Co., who operate 
several hundred electrics and many gas 
cars, have stated: “We estimate the 
cost of electric cars per day, regardless 
of mileage, including depreciation, in- 
surance, licenses, etc., as a trifle more 
than one-half of gasoline trucks.” 

The Pilgrim Laundry, Brooklyn, 
which has more than 90 per cent. of its 
equipment in electric cars, testifies 
that “Figured on a percentage of gross 
business (get that—gross business) 
our trucking costs have fallen from 
their former 25% to 17%. This 8% 
saving is sufficient to pay a good div- 
idend on our stock”’. 

May I quote from a letter which 
was written, not to us, but to an in- 
quirer who sought information from a 
man in your industry who has operated 
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all types of delivery equipment over a 
long period of years. He says: “The 
question of vehicles for city delivery, 
so far as the establishment of electric 
trucks as compared to other vehicles 1s 
concerned, needs only unbiased busi- 
ness investigation to substantiate the 
fact that electric truck service stands 
far ahead of any other type of service. 

“The difficulty with most business 
enterprises in modernizing their de- 
livery service is the fact that in nine 
cases out of ten the experiments with 
electric trucks have been made with- 
out proper mechanical supervision. The 
installation of fleets of ten or more 


electric trucks, installed with proper 
housing and expert mechanical and 
battery supervision, demonstrates very 
quickly the wisdom of operation of 
electric trucks through efficiency of 
service and low cost of maintenance, 
at a point which offsets profitably the 
higher cost of installation. 

“Tf you install electric trucks and 
give them the same expert mechanical 
attention (and we mean expert elec- 
trical, mechanical and battery atten- 
tion) the results will be more favorably 
outstanding than any other type of de- 
livery service you have ever used.” 

—Baker’s Helper. 


“School” Men Take Notice 


At a general meeting of the Engineering Alumni 
Council of the University of Torento held recently, it 
was decided to hold a reunion of the Faculty of Science 
(School of Practical Science ) this Fall, nearly two years 
having elapsed since the last reunion was celebrated. 


At a later meeting of the organizing committee, 
which was the outcome of the decision by the Engineer- 
ing Alumni, definite arrangements have been decided 
upon for the reunion to take place on November 7th., 
8th. and 9th. “SCHOOL” men please keep this date in 
mind. | 
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Tlypro News 


Central Ontario System 


The new offices of the Kingston 
Public Utilities Commission were of- 
ficially opened at 5 p.m. on May 9th. 
by Sir Adam Beck, who addressed the 
Commission and visitors. The King- 
ston Commission is to be congratulated 
on the beauty and convenience of their 
new quarters. Sir Adam was the 
principal guest at a banquet at the 
Hotel Frontenac in the evening and 
addressed a public meeting in Mem- 
orial Hall, on the power situation in 
Eastern Ontario. Hon. W. F. Nickle 
and Dr. A. E. Ross also addressed this 
meeting. 


* OK Ok 


The new Municipal Sub-station at 
Peterboro, built by the Peterboro 
Public Utilities Commission was 
thrown open to the public on April 
24th., and the Peterboro load has been 
carried on this station since April 26th. 


* ok Of 
The Parks’ Board, Belleville, is con- 


sidering the installation of ornamental 
lighting in Victoria Park. 
ae aa 
The Picton Public Utilities Commis- 
sion has requested the Hydro-Electric 
Power Commission to submit estimates 


on the cost of ornamental lighting’ for 
Main St. 


Dita. ares, Local Manager 
for the Hydro-Electric Power Com- 
mission at Oshawa, underwent a 
serious operation recently. Mr. 
Barnes’ friends on the various sys- 
tems will be glad to know that the 
operation was successful and that Mr. 
Barnes is on the way to recovery. 


* KOK 


Niagara System 


The Village of Harrow recently 
passed Hydro by-laws providing for 
taking power direct from the Hydro- 
Electric Power Commission of On- 
tario, and the purchase of the distri- 
bution system in the Municipality. 
Harrow is one of the Municipalities 
which is supplied from the Essex 
County System purchased in 1918 
from the Essex County Light & Power 
Company. 

ee ak 

The Villages of Blyth and Brussels 
passed the necessary Hydro by-laws 
sometime ago, and are at the present 
time constructing distribution systems 
under the supervision of the engineers 
of the Commission. It is expected that 
power service will be available to these 
Municipalities about July Ist. 


i 


The Village of Humberstone is ar- 
ranging to submit Hydro by-laws, en- 
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abling it to become a partner in the 
Hydro scheme, and to purchase from 
the Commission the distribution sys- 
tem in the Municipality. The distri- 
bution system in Humberstone was 
constructed by the Ontario Power 
Company, and has been operated by 
the Commission since the Ontario 
Power Company was purchased. 


a a, 

York Township has recently been 
divided into a number of Municipal- 
ities, and the original York Township 


is now divided into York Township, 
North York Township, East York 
Township and Forest Hill Village. 
Arrangements are being made to sub- 
divide the power and light distributing 
system originally owned by York 
Township and operated by—the..ker- 
onto Hydro-Electric System. The-at= 
rangements will include the supply of 
power to each Municipality separately 
from the Hydro-Electric Power Com- 
mission of Ontario. The population of 
the district served in these areas is 


close to 75,000. 


nomen 976 tgp emt 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in April 1924. 


Appliances 
Puttre Gres Founpry, Kitchener, 
Ont. 
Oil Pumping and Measuring Outfit. 
VS, es 
Tur Master Evectric COMPANY, 
Ist. & Sears Sts., Dayton, O. 
Fractional Horsepower 
“Master”, Types D.M., R.A. 
ko seh 


Motors 


CLARK DENTAL MANUFACTURING 
Co. Limitep, 1229 Queen St., W., 
Toronto, Ont. 

Dental Engine Stand. 

x * x 

G. F. Armstronc, 214 Aberdeen 
Ave., Hamilton, Ont. 

Incubators and Brooders, Cat. Nos. 
3:4 and 5. 

Apex ELEecTRICAL MANUFACTUR- 
Inc Co. Limitep, 102 Atlantic Ave., 
Toronto. 

Electric Ironing Machine “Rotarex”’. 


SupREME WATER HEATER MEG. 
Co., 1 Carlton Street, Toronto, Ont. 
Circulation Water Heaters, Type 
Nos. 'B.25-C 25 
am 
Century Exvecrric Company, 5t. 
Louis, Mo. 
Portable Motors “Invincible”, Type 
SE 
Portable Electric Fans “Century”. 
x * Ox 
Nationa, Exectric HEATING Co. 
Limitep, 544 Queen St., E., Toronto. 
Air Heaters, Cat. Nos. 1540, 1545, 
1455 to 1459 incl., 1455B to 1459B incl. 
ke Sieh Ca 
CANADIAN GENERAL Exectric Co., 
Lrp., Hotpoint Works Division, Strat- 
ford, Ont. 
Ranges “Hotpoint”, Model No. R.17. 
*VattEy Evecrric Co. (Mfr.) 3157 
S., Kings Highway, St. Louis, Mo. 
CANADIAN ELECTRICAL EQUIPMENT 
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Co., (Submittor) 199 Howard Park 
Ave., Toronto. 

Rectifiers, “Valley”, Type AB, ABC, 
KA. 

* ok x 

*AUTOMATIC SHOE SHINER Corp. 
(Mfr.), 42 East 23rd. St., New York, 
NY. 

CANADIAN Automatic MAacHINE 
Co. (Submittor), 301 Manning Cham- 
bers, Queen & Bay Sts., Toronto. 

Shoe-cleaning Machine. 

ae ae 


“CLEMENTS Mre. Co., (Mfr.), 601 
Fulton St., Chicago, II. 

THE CLEMENTS MANUFACTURING 
Company, Lrp., (Submittor), 78 
Duchess St., Toronto. 

Portable Suction Cleaning Machines, 
“Cadillac”, Models 19, 24, 36, 81, 90. 
“Cadillac” Portable Blower. 


* OK OK 


JEFFERSON Exvectric Mrc. Co. 
426-30 S., Green St., Chicago, IIl. 

Toy Transformers, “Little eres 
“Midget”, 25 cycle. 

* ok Ox 

*HaBER Diz & Srampine Co., 
Electrical Division, 864 North Ave., 
Chicago. 

Curling Irons, Cat. No. 50/2. 


ie ae oe 


Switches 


Smitu & Stone, Limiren, George- 
town, Ont. 

Snap Switch “S & S”, Cat. No. 
1401A. 


* PLAINVILLE ELECTRICAL PRODUCTS 
Co., Plainville, Conn. 


Panelboards, Type TP. 


joe Ts Bx 


Fixtures 
F. I. Green, 1097 Bay St., Toronto. 


Support for Outlet Box for Re- 
ceptacles. 
% ee 
*CuTTER Co., GEORGE, South Bend, 
Ind. 


Pisces J ianip’ and 9 Pixture: 
BE ULLCE «, 
Fittings 


*HUBBELL, Harvey, Inc. (Mfr.), 
Bridgeport, Conn. 


HaArvEY HuBBELL COMPANY OF 
CANADA LIMITED (Submittor) 7 
Labatt Ave., Toronto, 


Current Taps (As listed on Under- 


writers’ Laboratories card, dated 
August 3, 1923). 
* ok Ox 


BENJAMIN Evectric Mra. Co. oF 
CanaDA, Lrtp., 11-17 Charlotte St., 
Toronto. 


Fuseless Rosettes, Cat. No. 298A. 


* OK OK 


*These devices are under the 
Underwriters’ Laboratories re-examin- 
ation or label service. 
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What A Life 


Hydro Lamps Are 
Leading! 


The most recent tests submitted by 


our Laboratory show the following 


results : 

Test No. Rating | Average Life 
920 100W. 120V. argon 5790 hours 
921 POOWel25V. 3326 as 
922 100W. 120V. “* ASO ane: 
930 MOV a OV. A053 a 
939 TOOW. 120V. * > & AD Vas 


How does this compare with our 1500 


hour guarantee? 


Buy Hydro Lamps! 
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Utilization Of Power In The Home 


By G. J. Mickler, Sales Dept. and G. F. Drewry, 
Municipal Dept., H.E.P.C. of Ontario 


DD Meelaittectacallyiet. “The 
PAsctric 7) Home’... and 
sHlectrify Your. Home”, 
have in 


comparatively 
recent years become very common 
phrases, with more significance in 


Canada, or parts of Canada at least, 


than perhaps anywhere else in the 
world. 

It is not a far cry back to the 
days when the first electric light 
was introduced into the home, to 
replace the old smoky oil lamp, or 
the smelly dangerous gas light. In 
fact, it is within the memory of the 
present generation, when the old 
homestead was wired for electricity 
and the day on which the first elec- 
tric light was turned on was one 
never to be forgotten. 

So pronounced an improvement 
was the common carbon incandes- 
cent lamp over the oil or gas lamp 
that for a long time people were 
content to burn lamps at the end of 
drop cords in the centre of the room, 
without any thought of the possi- 
bilities before them in the future 
development of lamps and lighting 


generally, and of the proper distri- 
bution of light, and also of the uses 
of electricity for the myriad pur- 
poses to which it is applied to-day. 

Thus was electricity first intro- 
duced in the domestic life of Canada. 
Following the introduction of the 
carbon lamp, came the tungsten 
lamp, which produced almost as 
great a sensation in the lighting field 
as did the introduction of electricity 
at first, because of the greater in- 
tensity of light produced with the 
expenditure of less energy. And 
now the latest development of the 
gas filled lamp, with its still greater 
brilliancy, has made possible the il- 
lumination of dark interiors to a de- 
gree not far removed from daylight. 

Simultaneously with the develop- 
ment of electric lamps, to produce 
greater lighting efficiency, has been 
that of the extended use of elec- 
tricity for many other purposes, re- 
sulting in the building up of huge 
power sources to supply the demand. 
The result of this development has 
been the material reduction in the 
cost of producing and distributing 
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electrical energy, permitting a still 
further use of electricity for all pur- 
poses. People are realizing the 
economies to be effected, the com- 
forts to be enjoyed in properly 
lighted and properly equipped 
homes, and are rapidly making the 
necessary sacrifices to insure the 
enjoyment of the advantages of 
completely electrified domains. 

The electrification of the home 
naturally resolves itself into three 
sub-divisions—Lighting The Home 
—Equipping The Home With Labor- 
saving Appliances, and Proper Wir- 
ing of The Home. The following 
pages will be divided into three gen- 
eral subjects, each treated in its own 
way. 

LIGHTING THE HOME. 

Without delving too deeply into 
the scientific side of illumination, it 
can be said that proper hghting con- 
tributes more to the attractiveness 
of a home than is commonly sus- 
pected. Such lighting is dependent 
upon those who provide outlets and 
fixtures, and upon those who are in 
a position to enlighten the general 


public regarding the importance of 
good lighting in contributing to the 
welfare and happiness of the occu- 
pants of the home. 


There important hygienic 
aspects of lighting in the home, but 
the greater possibilities le in mak- 
ing the home cheerful and attrac- 
tive. No modern light source should 


are 


be exposed so as to be normally 
visible; such a condition is harmful 
to vision, and contributes much to- 
wards making the home unattrac- 
It is a mistake to have lamps 
unshaded, creating glare. 


tive. 


Light which falls upon an object 
to be seen is useful light. A bright 
light, shining in the eye, is not use- 
ful light because it blinds. An un- 
shaded bright light interferes with 
vision, and will eventually harm the 
eyes. Investigation of places, which 
are said to be overlighted, has fre- 
quently shown that, if anything, 
they are greatly underlighted. 

A layman often confuses glare 
‘Tests show that 
sunlight in an open field measures 
8.000 foot candles; in a street be- 
tween buildings, 3,000 foot candles ; 
shade in a street between buildings 


with overlight. 


measures 300 foot candles; under a 
tree in the open 500 foot candles. 
The light on a table next to a south 
window has an intensity of 110 foot 
candles; on a table 10 feet from a 
window, 70 foot candles, and on one 
18 feet from a window 50 foot 
candles. It is interesting to note 
that the illumination for homes, as 
generally recommended, seldom ex- 
ceeds 10 foot candles. 

Where lamps can be only partly 
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shaded from view, they should have 
diffusing bulbs. Larger lamps with 
very bright filaments can be used to 
best advantage in fixtures which 


shade them completely, and diffuse 


the light, as in semi-indirect fixtures, 
or units which combine semi-indirect 
luminaries with the use of decora- 
tive shades. There should also be 
an adequate number of electric lum- 
inaries in every room in the house. 

As the various rooms in the house 
present different lighting problems, 
they will be treated in brief separ- 
ately. 


LIGHTING THE LIVINGROOM. 


The home is the theatre of life. 
Like a stage, it is a place of various 
moods and occasions, and the light- 
ing of the living room should be 
sufficiently flexible to be adaptable 
to the various activities and social 


affairs which take place in this room. 


The activities vary from those of 
quiet restful occupations, such as 
reading and studying, to the joyous 
occasions, when there is company 
for a Thanksgiving or Christmas 
celebration. _ 

The provision for only one light- 
ing effect limits the possibilities of 
illumination and makes monotony. 
At present there is such a variety in 
fixtures, and lamps, that a variety 
of effects can be obtained, if the 
wiring has been carefully planned. 
A flood of light is desirable when 
there is a social occasion, but this 
does not occur every evening. There 
are many quiet evenings, when read- 
ing and study are in order, so local 
lighting is best—a table lamp on 
the study table, or a floor lamp be- 


side an easy chair. While reading 
at a library table, by means of the 
illumination from a well-designed 
table lamp or portable floor lamp, 
the visual field surrounding the book 
may be of medium brightness and 
conditions perhaps will be quite 
satisfactory. If the remainder of 
the room is in semi-darkness, the 
psychological effect is usually con- 
ducive to concentrated attention, 
and the semi-darkness provides a 
place towards which the eyes may be 
directed occasionally, for the pur- 
pose of resting them. 

In addition to portable and table 
lamps in the living room, many 
pleasing effects are obtainable by the 
use of wall brackets, with either 
tinted or shaded lights, giving the 
room a restful and artistic appear- 
ance, which could not otherwise be 
obtained. 


THE Dininc Room. 


The problem of lighting the din- 
ing room is more definite than that 
of the living room. The table is 
confined to a fixed position, and it 
may be taken as the most important 
spot, and should be the most in- 
tensely illuminated object in the 
room. Certainly there is a cheerful- 
ness about a well illuminated table, 
hemmed in by semi-darkness. 

In lighting the dining room, the 
so-called semi-indirect unit ordinar- 
ily floods the entire room with light, 
and the table is not the most highly 
illuminated spot in the room, and is 
seldom the brightest spot. This semi- 
indirect lighting is seldom able to 
fill the requirements for best light- 
ing in the dining room, and is usu- 
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ally replaced by a modern unit which 
directs dominant light to the table 
area. This modern unit may be a 
shower luminaire, with a number of 
lamps hanging downward, shaded 
with long dense glass shades, or a 
large dome, and just far enough 
above the table to prevent the light 
from the unshaded portion of the 
lamp from shining in the eyes, yet 
sufficiently high not to interfere 
with the view across the table. 

In large dining rooms, the seml- 
darkness around the walls is often 
softly illuminated by the use of 
shaded and decorated wall bracket 
lights, with very pleasing effect, 

THE BEDROOM. 

The chief light in the bedroom is 
for completing the toilet; two wall 
brackets, one on each side Oi eie 
dresser provide the best solution for 
this problem. Light from a central 
fixture does not fill the requirements 
at the dresser, because the light 
must illuminate the side of the per- 
son which is viewed in the mirror, 
and this side is usually that facing 
the wall. Outlets should be provided 
for decorative lamps, which may be 
placed on the dresser, and serve a 
purely ornamental purpose im the 
absence of wall brackets, but such 
lamps are seldom high enough, and 
far enough outside the line of vision 
to be saitsfactory for making the 
toilet. A light source of small lum- 
inaries, each hid in a dense inverted 
bowl, provides a pleasing illumina- 
tion for many occasions in the 
chamber, and some modern units, in 
which silk shades may be employed, 
provide decorative quality, which is 
welcomed. 


It is often desirable to provide for 
the attachment of reading lamps to 
the head of the bed for the sick per- 
son, or one with an insatiable desire 
for knowledge, and many decorative 
units are available for this purpose. 
Care should be taken to not destroy 
the artistic effect of other lighting 
in the room by unattractive lamps of 
this type. 

Hats, CLOSETS AND PORCHES. 

The layout of halls. and closets 
make it difficult to give specific in- 
formation on improving the lighting, 
but the following hints may be help- 
ful. 


CLOTHES CLOSETS. 

To have experienced the incon- 
venience of selecting garments from 
clothes closets without sufficient 
light, reveals the value and con- 
venience of a closet light so placed 
that it is automatically switched on 
when the door is opened, or con- 
trolled by a pull chain switch, with 
a radium bead attachment. 

TALL. 


The appearance of a hall, which is 
merely lighted by an overhead unit 
of ordinary type, can be greatly im- 
proved by installing an attractive 
ceiling luminaire, supplemented by 
well-designed wall brackets. While 
it is not so essential to have very 
high illumination in the hall, orna- 
mental brackets and ceiling lumin- 
aires help a great deal, and improve 
the general effect of the average 
residence hall. 


PorRcH. > 


The porch should be equipped with 
decorative ceiling lamps, and have 
provision for portable lamps. The 
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modern closed in sun porch is fin- 
ished like a room, and with adequate 
wiring and lighting forms one of the 
most delightful parts of the modern 
residence. The construction of the 
lighting in the modern sun porch 
should be almost like that of the 
modern living room, because it is 
virtually the summer living room. 
BATHROOM. 

The best solution of the lighting 
in the bathroom is to provide a 
bracket on each side of the mirror. 
The man who shaves himself will 
appreciate this, and there are many 
other reasons for such lighting. In 
large bathrooms, the addition of a 
single overhead unit may be neces- 
sary, and adds to the general appear- 
ance of the room. This unit should 
be enclosed in an opalescent globe, 
of attractive design, and in keeping 
with the fixtures otherwise installed. 

KITCHEN. 

As the average housewife spends 
a great deal of her time in the 
kitchen, it is essential and very de- 
sirable that the kitchen be one of 
the best lighted rooms in the home. 
A well-chosen location for a dwell- 
ing provides for proper illumination 
of the kitchen during the daylight 
hours, but so often has it been found 
that this very important provision 
for properly illuminating the kitchen 
has been neglected, for other con- 
siderations not nearly so important. 
A great many kitchens must depend 
for proper illumination on artificial 
sources. The housewife, to properly 
attend to the many duties performed 
in the kitchen, must have adequate 
lighting at the scene of operations. 
A light over the kitchen table, and 


over the sink, properly shaded to 
prevent glare is most desirable, and 
this individual lighting can be very 
effectively augmented by a central 
kitchen unit placed close to the ceil- 
ing, and enclosed ina diffusing globe 
to prevent the casting of shadows, 
and distribute the light 
throughout the room. 

| LAUNDRY. 

The basement is usually one of 
the neglected parts of the house to- 
day, and in equipping the laundry 
for electricity many essential re- 
quirements are often overlooked. 
The laundry should be provided with 
sufficient light to illuminate the sec- 
tions in which the chief operations 
of the laundry are carried on. Ifa 
central lighting unit is installed, it 
should be so shaded as to light the 
tubs, washing machine, and the iron- 
ing machine, and in large laundries 
individual lights placed over these 
various appliances, are very often 
necessary. 

The proper illumination of the 
laundry is of direct benefit, not only 
because of the greater ease in per- 
forming many laundry duties, but 
also in the better results obtained 
in cleansing the family wash. 

The stairway leading to the laun- 
dry should be adequately lighted, 
and a pilot light at the head of the 
basement stairs provided as a re- 
minder that the basement lights 
have ‘been left on; a convenience 
made possible in the house which is 
properly and adequately wired. 

CoLor LIGHTING. 

While it is not intended to delve 
very deeply into the question of col- 
ored lighting, a few essential factors 


evenly 
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in this connection may be of value. 

In mythology the fact is revealed 
that color has impressed mankind 
long before the beginning of writ- 
ten history, and from a study attire 
primitive races of to-day, it appears 
safe to conclude that the influence 
of color upon human organism began 
in the early stage of the evolution of 
man. Color is a medium capable of 
creating pleasure, and this should be 
a sufficient stimulant to the lighting 
specialist to inspire him to attempt 
to utilize its power in lighting. To 
those who have opened their eyes 
to the fact that lighting should be 
considered more from a psychologi- 
cal, than from an engineering stand- 
point, in nearly all aspects orp the 
field, no plea for utilizing color in 
light is necessary. 

There are certain fundamental 
effects of various colors upon the 
human organism, regardless of per- 
sonality, and these the lighting spe- 
cialists may utilize for their decora- 
tive and artistic effects. In order 
not to be led too far afield only a 
few of the most conspicuous colors 
will be treated. 

Red, for instance, is universally 
considered to be stimulating or ex- 
In the lighter tints it be- 
comes mildly stimulating, and rose 


citing. 


color, which is a tint of reddish pur- 
ple is delightfully stimulating in a 
mild manner. For this reason light 
of a barely perceptible rose tint, 
more felt than seen, is appropriate 
for living rooms and dining rooms 
on certain occasions, and in ball- 
rooms. Light tints of red, and even 
red combined with white have been 
used 


symbolically to suggest, 


“Blooming Youth”, “Health”, and 
‘Happiness « 

Yellow, in its warmer hues, and 
orange, possess the same stimulat- 
ing characteristics as red, though of 
a milder degree. It is interesting 
in this respect to know that shades 
and tints of yellow are used pre- 
dominantly in decorating interiors. 

Green is most characteristically 
described as being a neutral color. 
There is no doubt about this char- 
acteristic, shades and 
tints of green are proper colors for 


and hence 


certain interiors. 

Blue is a cold color; the degree 
depending upon its exact hue and 
purity. When it inclines toward 
violet it appears to lose this attri- 
bute, and becomes restful. Blue is 
of low luminosity, and being cold is 
somewhat depressing when used in 
lighting. However, it may be used 
to advantage sometimes when it 
‘aclines in huevtowandterer®. mon 
example, a living room in mid-sum- 
mer inclines to be much more com- 
fortable when illuminated by blue or 
green light. 

Purple has scanty application in 
lighting, though it appears to be 
characterized by certain attributes 
and symbolical uses. It has been 
characterized as dignified, stately, 
sedate, and pompous, and has long 
been the garb of Royalty. 

White is naturally assumed to be 
Purity, Fidelity, 
Peace and Friendship. White sym- 
“Weakness” — perhaps 
through association with femin- 


an attribute of 
bolises 
inity. 


Black naturally is quite opposite 
in character to white, being char- 
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acterized as dismal, desolate, 
deadly, and loathesome. It has its 
place in lighting effects for low in- 
tensity of illumination, or where 
absence of light in an interior is a 
potent factor in lighting effects. 
EQUIPPING THE HoME For LApor- 
SAVING APPLIANCES. 

A great deal has been said about 
lighting the home, to produce pleas- 
ant and artistic surroundings to live 


in, but a great deal more might be 


said about the equipping of the home 
electrically so that living may be 
really worth while. 

The home has been referred to as 
the theatre of life, and when the 
curtain rises on a beautiful home, 
every room presented is complete in 
every detail, and is usually a model 
of order and cleanliness; floors are 
polished; rugs are free from any 
semblance of litter; and draperies 
and upholstery are free from dust: 
linens are as immaculate as the fallen 
snow, all bearing mute evidence of 
endless labor and tender care. If 
the scene is laid in the dining room, 
the table is set and a banquet pre- 
pared ready for the guests. To the 
untutored, all is produced as though 
by magic, while in reality, before 
the curtain was raised the work 
done behind the scenes of this stage 
of life is responsible for all that can 
be seen. 

In the olden days, when the many 
household labors were performed 
without the aid of modern labor- 
saving appliances, the housewife’s 
work was never done, and many 
were the aches and pains caused by 
wielding the broom, the mop, and 
the flat iron, and hanging over the 


old wash tub, and many were the 
labors unperformed for the want of 
time and energy, and lack of ambi- 
tion to do the impossible. 

Modern homes of to-day are 
equipped with electrical appliances 
of all descriptions, to perform all or 
any of the duties which one might 
be called upon to perform in keeping 
a well-ordered house, as well as ap- 
pliances for comfort and pleasure. 
A number of appliances, such as 
electric vacuum cleaner, the electric 
floor polisher, and the electric fan, 
can be used in almost every room in 
the home. The vacuum cleaner, to 
remove loose dirt, and dust, and 
crumbs, and litter from the floors 
and rugs, as well as the sand and 
grit imbedded in the roots of the 
mat, carpets and rugs, which could 
not otherwise be removed except by 
dragging the rug outdoors and re- 
moving this dirt by strong arm 
methods. It is doubtful whether 
any single electrical appliance is so 
useful and so welcome in the home 
as is the electric vacuum cleaner, 
not only for the purpose of cleaning 
floors and rugs, but also taking care 
of the problem of dusting and re- 
novating draperies and upholstery. 

The electric floor polisher, while 
not so universally adaptable, fills a 
long felt want in keeping polished 
floors in condition. In many homes 
to-day the old pine floor has been 
abandoned for the more sanitary and 
artistic hardwood floor, which re- 
quires constant attention. 

The electric fan, whose ‘main 
function in summer is cool comfort, 
has a number of other uses, which 
make it a very useful appliance. It 
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can be used for drying clothes in- 
doors; drawing cool air ante cite 
bedroom; drying fruit and veget- 
ables ; increasing the efficiency of the 
furnace; drying dishes; increasing 
the heat radiation of a radiator, and 
exhausting the odors in the kitchen. 
Other appliances, more or less re- 
stricted in the applications may be 
grouped under the headings of the 
rooms in which they are generally 
found. 


In the living room of the modern 
home, the electric log, or fireplace, 
means a clean hearth, no ashes to 
be brushed up and removed; no fuel 
box to be filled, and no fire screen 
to prevent sparks from injuring the 
rugs. In short, electric heat in the 
fireplace is clean heat, sootless and 
smokeless, free from fumes and fine 
ash dust. 


Good music is also essential in the 
modern living room, and it is made 
possible through the electric player 
piano, and electric phonograph. 


Where provision for a grate or a 
log does not exist the portable elec- 
tric heater is found very useful on 
chilly days, when the furnace is out, 
or in the long cold wintry days, 
when the furnace is taxed beyond 
capacity. 

When the new home is built, and 
the family begin to live in it, the 
small conveniences, apparently so 
insignificant when planned, become 
the vital means of family comfort. 
This is especially true as revealed 
in the presence or absence of means 
for using appliances in the dining 
room. The possibility of preparing 
a light meal, breakfast, luncheon or 


Sunday afternoon suppef at the 
table, affords real satisfaction when’ 
help is not available, and the more 
self-serving it can be made, when 
there is no maid, the better it is for 
the comfort and convenience of the 
entire family. The electric toaster, 
erill, teapot, percolator, waffle iron, 
chafing dish, and egg boiler, are 
among the appliances frequently 
used in this sort of dining room ser- 
vice. 


Electrical appliances for the bed- 
room and the bathroom are chiefly 
the personal use devices, such as the 
beautifiers, the curling iron, violet 
ray, and the electric vibrator, as well 
as the electric fan, and hair dryer, 
the immersion 
heater for the shaving mug, or the 


not to mention 


milk warmer. 


The electric warming pad is rapid- 
ly replacing the old hot water bot- 
tle, being far more satisfactory be- 
cause of its continuous ‘even feat; 
and its capability of heat adjustment 
to any desired degree; and a small 
radiant heater is an accessory found 
very useful to kill the chill in the 
bedroom ona cold morning. It can 
be moved from room to room as re- 
quired, when the children are dress- 
The wall heater in the bath- 
room is gradually taking the place 
of the radiator, 
register, 


ing. 


or the warm air 
because the, bathroom 
small as it is, does not require to 
be constantly heated to be com- 
fortable. 


In the sun porch, which is usually 
a combination sewing room, reading 
room, or nursery, such appliances as 
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the electric sewing machine, electric 
heating pad, the portable heater, 
electric fan, and many types of elec- 
tric toys, occupy a prominent place 
in the equipment of the room. 


Afternoon tea can be prepared in 
the sun room on the tea wagon, with 
the aid of the percolator, toaster and 
the grill, without interfering with 
the gossip or bridge. 


The kitchen is the woman’s work 
shop, and the average housewife 
spends a large portion of her toiling 
hours over the kitchen stove, sink 
and the table. All electric conven- 
iences that lessen the labors of the 
modern housewife, remove _ the 
drudgery of preparing meals, dish- 
washing, and many other things she 
has to perform, go a long way to- 
ward maintaining peace and har- 
mony in the family, and preserving 
the youth and charm of the “Rulers 
er then W orld.” 


In the electric range, we have an 
appliance that does much to accom- 
plish what we desire. One of the 
special features of an electric range 
is better cooking results. We all 
know the result of better cooking. 
The even regulated heat eliminates 
guesswork, and supplies in its place 
an accuracy not hitherto possible 
with other fuels. The electric oven, 
free from gases that contaminate 
the food and form air currents that 
carry off fine flavors, produces ex- 
cellent results. The meats are juicier, 
and richer; bread is moister and 
keeps longer; cakes are more de- 
lightful in flavor, and biscuits are 
beautifully browned. The same heat 


that produces good results at one 
time can be duplicated every time. 


The advantages of the use of elec- 
tric ranges may be summed up as 
follows: 


Electric cooking saves time ordin- 
arily spent in watching food cook— 
valuable time that can be used in 
better ways outside the kitchen. And 
in an electric range none of the heat 
is wasted, for it is concentrated 
directly on the food itself. 


Electric cooking is more comfort- 
able because it prevents an _ over- 
heated kitchen. It is more health- 
ful because it removes from the 
house the odors of burnt fats, and 
tainted air robbed of vital oxygen. 
It is more economical because rich 
juices of meats are saved, and not 
lost through evaporation. It is 
possible to buy small roasts because 
so much nutrition is saved. 


The electric range in the kitchen 
means that the kitchen walls seldom 
have to be renewed and cleaned. 
It does away with much of the clean- 
ing otherwise so necessary. It helps 
to solve the servant problem, for if 
the home-maker is left without help, 
the electric range, with its insu- 
lated oven, is the best helper she 
can have, and the cooking of meals 
is simplified because time and 
strength are saved. 


In the electric dishwasher, we 
have another appliance, which, when 
it becomes properly established and 
reasonable in price, will be the most 
popular of all appliances in the 
home, because of its great utility. 
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The average family of four uses 
about 50,000 dishes in a year’s time, 
and it takes about eighty-four— 
eight-hour days to wash _ them, 
which is almost incredible, yet it is 
true that in the average home the 
housewife spends practically one- 
quarter of her time washing dishes. 


In the days when irons had to be 
heated on top of the hot stove, iron- 
ing day, especially in the summer 
time, was one of the most dreaded 
in the common household. To stand 
from morning till night close by a 
hot stove, putting the irons on and 
off and pushing the old iron over 
the family laundry, certainly took 
the vim and vitality out of the “fair 
sex.” The introduction of the elec- 
tric iron into the family kitchen or 
laundry was perhaps the greatest 
boon that has ever befallen woman- 
kind. The home without an electric 
iron in Canada, where electric cur- 
rent is available, is almost unknown. 


These. three devices comprise the 
most important electrical appli- 
ances to be found in the modern 
kitchen, and the most frequently 
used, although it is not uncommon 
io. find electric weirigerators, elec- 
tric fans, to exhaust the cooking 
odors in the kitchen, electric per- 
colators, toasters, utility motors, for 
polishing and_ grinding 
the appliances of 
modern homes. 


cutlery, 


among many 


In the family laundry, located in 
the basement of the most modern 
homes, other electrical appliances, 
and almost the most useful, lighten 
the labors of the “lady of the house.” 


The electric washer, which has dis- 
placed the old wash board, the 
wooden tub and the boiler, does 
the family wash with hardly any at- 
tention. Other housework can be 
done while the washer is performing 
its duty, and the backaches, and ugly 
tempers of the old-time wash day 
are fast becoming things of the past. 
Here too, the servant problem which 
is becoming acute in many commu- 
nities finds a solution to most of its 
difficulties. 


The ironing’ machine is rapidly 
taking the place of the electric iron, 
and in many cases dispensing with 
the services of a laundress. Modern 
ironing machines take care of 95% 
of the laundry. 


The electric clothes dryer, in city 
dwellings where backyard space is 
limited, and unfit for drying clothes, 
is being used quite extensively. 


The modern laundry is also equip- 
ped with an electric fan, electric 
water heater, and generally an elec- 
Ceic iron 


In some parts of Canada rates for 
electric current are exceedingly low, 
so much so, that practically all elec- 
trical appliances can be operated at 
a comparatively low cost, and it is 
not uncommon to find electric bills 
showing a consumption of from 300 
to 1000 kw-hr. per month, rang- 
ing from $3 to $10 per month as a 
minimum or from $5 to $20 as a 
Table No. 1 is prepared 
to show to what extent all appli- 
ances can be used for the small sum 
Of Ocenets 


maximum. 
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9c Will Operate Capacity At Ic At 2c At 3c At 5c 
per kw-hr. per kw-hr. per kw-hr. — per kw-hr. 
CUP oR ION. hes ds «:. 20 W. 500 Hr. 200 Er. inv ide be 100 Hr. 
Warne’ Pads 2%. 40 W. ZOU Er. 125 Hr. 83 Hr. 50 Hr. 
Sewing Machine .... 60 W. 166 Hr. Sorin. Dota. Che abe 
NPUACOLE 20, eS 60 W. 166 Hr. So Hr. 55: Hr; $3 Hr. 
Vacuum Cleaner ....100 W 100 Hr. SOM Er. 33 Fir: 20H re 
WV WR TIGIS te 4 te creche. 200 W 50 Hr. 20 Fir. LAL, IO Tir 
PenCoraton a. 48 wares. 400 W Zor? | Roi 5 Bod 8 Hr. mtr 
Pia tyer asics tuk: 440 W 1a se Vir ATL: 414 Hr. 
AN SUAS I aD ct oe 550 W iow aie 9 Hr. 6 Fir. 4Hr. 
gat ve ere Cee ne Re 660 W PSL: /Elr, 5 Ere oir 
Pura lrenrere. i. ys 08 660 W bocca: Jick ie SE: 
eileen. van se an ee: 660 W 15 Hr 7x: er! eos fg 
Water Heater ..2,.. 1000 W 10: He sole ie 3 Fir Fagan he 
Cs SE Oe eee 2000 W Sule hr, 21% Hr. Ea. AS be. 
Range Pon tt 3000 W Sj Ela 1% Hr. ga ee 34 Hr. 
Ironing Machine ....3000 W ii yoauew |B Wise 34 Hr. 


Table No. 1—Extent to which appliances can be used for the sum of gc. net. 


POPULARITY OF ELECTRIC 
APPLIANCES. 


While no survey has ever been 
made of the number of appliances in 
use in any or all communities, it is 
safe to assume that with a great 
many appliances at least, the point 
of saturation is being approached 
very rapidly. A survey recently 
made of the number of electric 
ranges in use in some of the larger 
communities in Ontario is shown in 


Table No. 2. 


It is safe to say that the more 
popular appliances, such as the iron, 
toaster, grill, vacuum cleaner, wash- 
.ing machine, and the electric fan, 
will show much higher percentages 
than do the ranges in all of these 
communities, were the figures avail- 


able for the purpose. 


GROWTH OF THE USE oF ELECTRICAL 
APPLIANCES. 


The effect of the ever-increasing 
use of electrical appliances, ‘due to 
the many causes for this increase in 
use, is being felt by Central Stations 
in many Municipalities of Canada 
to a very marked degree. A decade 
ago, when electricity was made use 
of for little except lighting purposes, 
the problems confronting Central 
Stations were exceedingly few; the 
demands were low; developments 
were small; the rates were high, 
and with the few customers that 
were being served it was an easy 
matter to make provision for the 
distribution of energy to supply the 
demand. With the introduction of 
electrical appliances, the individual 
demand for electricity has shown a 
rapid increase; developments on 


enormous scales have been con- 
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City Population 
RraeEle. ec She Pee atic oe 7,000 
beattttord, <2sh eu... 4s 48 32,000 
aria . sia isa es 16,000 
Korpoueder . be hess. a» Pe 22,000 
EGCG Te 6s SE Lees oe 61,000 
Rieeravtia liste oo... a. 16,000 
SHEA GIOUC + a oh tsic stds e 18,000 
NAMMILRET o 4. bhe ach acca 43,000 


Wired Number of Percentage 
Homes Ranges Saturation 
1,700 170 10% 
5,000 1,400 28% 
3,600 660 18% 
4,400 660 15% 
14,000 4,000 29% 
3,200 900 28% 
3,600 1,500 41% 

11,000 4,000 36% 


Table No. 2—Results of survey of Municipalities showing 
number of electric ranges in use. 


structed and are being planned; 
rates have reached a point where to 
decrease them further would be the 
equivalent of presenting the service 
to the consumer gratis; the prob- 
lems of supplying electric energy to 
consumers have assumed propor- 
tions undreamed of ten years ago. 
The result of the demand for elec- 
trical energy to supply domestic 
needs alone is perhaps best reflected 
in the ever-increasing number of 
domestic users; the ever-increasing 
number of kilowatt hours required 
for domestic purposes, and the 
revenue produced; the increase in 
the average monthly consumption 
per consumer, and the reduction in 
the net cost per kilowatt hour for 
the current supplied. It is hard to 
realize that in the short space of ten 
years such a remarkable develop- 
ment as has taken place in Canada 
is possible. Electrical energy is 
being distributed not only to the 
homes of the wealthy, but to the 
most humble domain within reach 
of local distributing systems. Table 
No. 3 shows in a very striking way 
what has taken place in a few Muni- 


cipalities whose records have been 
examined. 

Typical Municipalities, of various 
sizes, where electrical energy is dis- 
tributed by the Municipality show 
tremendous increases in consump- 
tion, revenue, number of consumers, 
and the average consumption with 
a remarkable decrease in the aver- 
age cost per kilowatt hour for cur- 
rent delivered and consumed, and it 
is this average cost per kilowatt 
hour which-is the determining fac- 
tor in the increase in the rate of con- 
sumption, which is so remarkable 
in itself. The low cost of the con- 
sumption makes it possible to install 
appliances and other current con- 
suming devices almost without limit, 
and brings electrical energy within 
the reach of all. 

In this table are shown also the 
rates prevailing’ in these various 
Municipalities, indicating the de- 
creases that have taken place from 
time to time, particularly because of 
the steady increase in rate of con- 
sumption, due to the extended use of 
electrical appliances, and when it is 
stated that the point of saturation, 
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on the average, is a long way off, 
it is hard to conjecture just what 
will be the limits of all the figures 
presented. 


PROPER WIRING OF THE HOME. 


Up to the time of the introduc- 
tion of modern labor-saving devices 
into modern homes of Canada, very 
little attention was paid to proper 
wiring when the home was designed 
and constructed. Wiring generally 
was considered as a necessary evil, 
one which had to be taken into 
account, yet which was of no im- 
portance. The plumbing and heat- 
ing equipments were generally the 
important considerations, outside of 
the actual construction of the build- 
ing itself, and elaborate provisions 
were made for all the conveniences 
and comforts of these two items of 
building construction. 

Nowadays, however, due to the 
increased popularity of electrical 
appliances, the education ot the 
people to the economy and comfort 
of properly equipped homes, and the 
comparatively low cost of electric 
current, a very popular demand has 
sprung up for properly wired homes. 
Now the wiring problem, instead of 
being of minor importance, ranks in 
significance with that of the plumb- 
ing and heating. 
electric 
appliances 
many provisions must be made so 
that these appliances can be utilized 
to their fullest extent wherever and 
whenever necessary. 


To properly 
home 


equip an 


with electrical 


The first consideration is given to 
the capacity of the service bringing 


electricity into the home. Service 


wires of ample dimensions, to take 
care of present and future needs, are 
of vital importance, and homes 
being wired to-day make ample pro- 
vision for extensions for years to 
come. ' With the service (properly 
taken care of, the various rooms of 
the home can be examined to de- 
termine the need for proper wiring, 
to take care of the various appli- 
ances which may be used at all 
times. 

In the living room provision is 
made to install outlets for ceiling 
and wall lights, and convenience 
outlets provided so that the electric 
cleaner, electric fan, table appli- 
ances, phonograph, electric piano, 
portable heater, electric fireplace, 
wired tea wagon, and the necessary 
number of floor lamps, can be con- 
veniently accommodated. 

In the dining room it is often de- 
sirable to wire up the table and the 
buffet ; providing convenience out- 
lets in these pieces of furniture for 
the use of the toaster, grill, chafing 
dish, and many other small appli- 
ances so useful in preparing a light 
meal or the afternoon tea. Wired 
furniture is coming greatly into 
vogue in modern homes, and many 
are the provisions made in the 
manufacture of this furniture for 
proper wiring accommodation. Out- 
lets, of course, are provided for pro- 
per lighting of the dining room, as 
well as convenience outlets for the 
portable heater, vacuum 
and other appliances. 

In the bedroom, wired furniture 
again plays an important part in 
proper wiring facilities. The wired 
dresser, dressing table, and bed are 


cleaner, 
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commonly used, so that the boudoir 
lamps, bed lamps, beauty appliances, 
and the warming pad may help to 
complete the equipment of 
“Milady’s” chamber. Sufficient 
lighting outlets are provided to pro- 
perly take care of the lighting of the 
dresser and the room generally. 

In the clothes closets, and linen 
closets, outlets are provided for 
lighting their dark interiors, and in 
the hall you may find plenty of out- 
isteaeor thes use) ot the vacuum 
cleaner, portable heater, and orna- 
mental lighting effects. 

The kitchen is generally provided 
with convenience outlets over the 
table, over the stove, and other 
parts of the room, for proper light- 
ing, and for the use of all kitchen 
appliances. Provision is made for 
the electric stove whether it js to 
be installed immediately, or some 
time in the future. 

In the laundry provision is made 
for the use of the iron, washer, 
ironing machine, water heater, re- 
frigerator, and other appliances, 
which may be found convenient and 
necessary to use. 

The bathroom is wired to pro- 
vide for the wall heater, immersion 
heater, and proper lighting of the 
room; and in the sun porch, where 
the sewing machine and decorative 
lamps are commonly used, outlets 
for these are of prime necessity. 

In installing wiring for lighting 
throughout the home, control 
switches at the entrance to all rooms 
are found very convenient,’ and 
switches which will control the 
lights on one floor from another 
floor are generally installed to save 


steps running up and down stairs, 
when the lights are needed. 
Evecrricat Inspection. 

A proper house wiring installation 
is a primarily essential requirement 
in any community. Certain rules 
and ‘practice must be followed to 
eliminate poor workmanship and the 
use of inferior material. 

Adequate size of wire, proper in- 
sulation, solid mechanical attach- 
ments, precaution from contact with 
live circuits, elimination’ %of > fire 
hazards and many other vital points 
make a wiring installation proper. 
These considerations can not be lett 
to the discretion of the wiring con- 
tractor, whose natural tendency 
may be to cheapen the installation 
by any means which might later be 
found to be a source of regret to the 
owner. These observations, as well 
as the ever increasing use of elec- 
trical appliances sold for use in the 
home, some of which require separ- 
ate circuits of adequate capacity, 
specially protected, make necessary 
a general supervision of all electri- 
cal installations by some competent 
and impartial governing body, 
guided by a code of rules. 

Then again it must be observed 
that many electrical appliances are 
dangerous when poorly built or of 
improper design. Constant use of 
a household appliance may soon re- 
sult in an inferior one causing seri- 
ous damage by fire, injury or loss 
of life. The innocent user of such 
appliances will soon learn with re- 
gret that an electric appliance would 
be a menace instead of a convenj- 
ence if some precaution is not made 
to prohibit the use of improperly 
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built equipment of this nature. It 
must always be borne in mind that 
these household electrical devices 
are handled by the householder who 
is entirely unable to foresee the 
danger which may develop from use 
of improper appliances. 

Approval of designs and precau- 
tion against faulty construction, 
make it essential that some authori- 
tative body be established to be 
charged with the supervision of 
these devices. 

The foregoing supervision of elec- 
trical work is accomplished in some 
provinces of the Dominion, by a 
body established by the Fire Under- 
writers’ Association. A Fire Under- 
writers’ code of rules furnishes a 
standard for electric wiring contrac- 
tors. An inspection Department is 
maintained by this Association, to 
provide a means of inspection of all 
wiring installations and enforce the 
rules of the code. In the Province 
of Ontario, the inspection of elec- 
tric wiring is in the hands of the 
Government and administered by the 
Hydro-Electric Power Commission, 
whereby wiremen are compelled to 
take out permits before the wiring 
can be commenced, and submit their 
work for inspection and final ap- 
proval before the Central Station is 
allowed to energise the circuits. 

Penalties are provided for failure 
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to abide by the rules governing the 
taking out of permits, the wiring, 
or the energising uninspected in- 
stallations. 


The Code of Rules for wiring, is 
established by a joint committee, 
represented by the electrical manu- 
facturers, jobbers, wiring contrac- 
tors, insurance underwriters, central 
and the Fire 
Marshal, with a view to safeguard- 
ing the public against accident and 
property against fire damage 
through improper wiring installa- 
tions. The general result of the 
adoption of these inspection 
methods, has been to induce a bet- 
ter class of workmanship and to 
make possible the almost unlimited 
use of electricity for domestic and 
other purposes. 


stations Provincial 


The testing of new electrical de- 
vices produced by manufacturers, is 
conducted by the Hydro-Electric 
Power Commission. Each device is 
given an approval number, which is 
stamped on the article by the manu- 
facturer after a sample of such has 
been tested and approved for use on 
electrical circuits within the prov- 
ince. By such a system, defective 
and improperly designed apparatus 
is excluded from general use and 
the public is protected from the 
danger resulting therefrom. 
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A Lighting Educational Campaign 


International Campaign announced to promote the 
better lighting of homes in Canada and United States 


By J. E. DAVIDSON 


Vice-President, National Electric Light Association 


The Society for Electrical Development is inaugurating an educational 
movement mn Canada and the United States with the object of bringing before 
the people the advantages and needs of good lighting and has contributed the 


following for publication.—Enrror. 


. HOSE who attended the 
National Electric Light As- 
sociation Convention at 
Atlantic City in May, heard 
the first official announcement to the 
electrical industry of a great educa- 
tional activity, so broad in its scope 
and so far-reaching in its ramifica- 
tions that it may well be ranked in 
importance before any similar pro- 
gramme ever inaugurated by any 
industry. 


The Better Home Lighting Ac- 
tivity is a nationwide undertaking. 
The financial support for its opera- 
tion has been contributed by every 
branch of the electrical industry in- 
terested in lighting. While the 
executive control is, of necessity, 
vested in the relatively small but 
representative Lighting Education 
Committee, the tremendous amount 
of detail work so essential to its suc- 
cessful conclusion, offers to every 
electrical man in each local com- 
munity an opportunity to contribute 
in no small measure to the effective- 
ness of this big, broad programme. 
To what extent, and with how much 
influence the local groups may con- 
tribute will be explained later. 


Tue Part THat Home Licutine 
PLAYED. 

The part that home lighting 
played in the establishment of the 
electrical public utilities some forty- 
one years ago, has perhaps, been 
overlooked and forgotten in the 
rapid march of progress. The very 
excuse for the existence of the en- 
tire electrical industry at its incep- 
tion was the providing of a new and 
better lighting service—an incan- 
descent electric lamp which excelled 
the dim, flickering, open-flame 
sources of illumination then in com- 
mon use. 

To-day more than ten million 
homes in this country are wired for 
electric lighting, yet the industry as 
a whole has made little or no joint 
co-operative effort to educate the 
consuming public to the difference 
between raw light and illumination 
in the home, or to the bad effects of 
the improper use of light—gloomy, 
unpleasant rooms with their psy- 
chological influence on living condi- 
tions and what is most serious, the 
slow and constant ruin of the eye- 
sight of young and old alike. 

Education of the public has not 
kept pace with the scientific, engin- 
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eering and financial developments in 
the electrical field. It is true that 
some few manufacturers have been 
spreading the gospel of better light 
for ten or twelve years as a part 
of their own advertising and merch- 
andising plans, and that, single- 
handed, they have been able to ob- 
tain very commendable and tangible 
results. The work that has been 
done shows the great need for the 
most powerful effort of the entire 
industry ; it shows that the consum- 
ing public is ready for such educa- 
tional work and willing to accept it; 
it forecasts the possibilities for both 
the public and the industry when the 
dormant, latent effort of every indi- 
vidual is moulded together into one 
big activity. 

Obviously, the effort to better 
conditions should be a moral obliga- 
tion of the electrical industry as a 
whole, as well as an individual re- 
sponsibility. The education of the 
American family in home lighting is 
a service which the industry can well 
afford to render, since it will effect 
in the aggregate, a billion dollar 
market for lighting equipment and 
a quarter-of-a-billion-dollar annual 
market for electrical energy. 

To Furritt A Morar OBLIGATION. 

It was to assume the responsibil- 
ity for fulfilling this moral obliga- 
tion of the industry that the Light- 
ing Educational Committee came 
into existence. Included in its per- 
sonnel are representatives of the 
National Electric Light Association, 
the Society for Electrical Develop- 
ment, the National Council of Light- 
ing Fixture Manufacturers, ‘the 
Illuminating Glassware Guild, the 


National Association of Lighting 
Fixture Dealers, the Electrical Sup- 
ply Jobbers Association, the Elec- 
tragists and the Electrical Manufac- 
turers. 

The plan for the Better Home 
Lighting Activity calls for the *co- 
ordinated operation of local activi- 
ties in every community in the two 
countries. It is strictly educational 
in nature. The work as outlined 
contemplates reaching ten million 
families in wired homes. It is hoped 
to reach them through educational 
competitions designed to interest 
school children and operated both 
locally and nationally with the sanc- 
tion and approval of school authori- 
ties. This work will be supplement- 
ed and reinforced by a direct adver- 
tising campaign in a large number 
of popular magazines. 

The activity has already been 
assured of the sympathetic endorse- 
ment of such organizations as the 
National Education Association, the 
American) Institute of Architects, 
and the Eyesight Conservation 
Council of America. Negotiations 
are under way which will lead to 
similar endorsement by other dis- 
interested associations and individu- 
als who appreciate the vast amount 
of good work which has been under- 
taken and are ready to lend it their 
support. 

A SIMPLE EXPLANATION. 

Perhaps the simplest explanation 
of the activity will be found in an 
outline of the plan adopted by one 
city for local operation. Bear in 
mind, if you will, that the flexibility 
of the national plan is such as to 
permit a great variety of local plans, 
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and that this particular plan has 
been used here only to illustrate and 
explain the details of the national 
plan. 

In the community selected, it hap- 
pens that the electrical industry 
functions through an Electrical 
League to a population of a million 
people. An executive committee 
has been appointed, the membership 
of which includes the chairman of 
the following sub-committees: 
finance, prizes, school relations, elec- 
trical home, publicity and advertis- 
ing, and judges. 

SCHOOL CHILDREN COMPETE. 

During September, October and 
November, this committee will 
operate among the school children 
a home lighting contest. Competi- 
tion will be limited to children of 
high school age or less, regularly 
enrolled in the public, parochial and 
private schools of the community. 

The first step will be the distribu- 
tion through the schools of an at- 
tractive announcement folder which 
will display both the local prize 
awards and the national awards. 
With this folder will be given a reg- 
istration card; to be signed by the 
child and returned to the committee. 
No difficulty is anticipated in secur- 
ing the permission of the. local 
school authorities to distribute this 
material. As a matter of fact, the 
entire plan has already been ex- 
plained to the public school execu- 
tives, and official approval is now 
pending. No school time, however, 
is to be spent on instruction in con- 
nection with the contest. 

Every child who registers will be 
given a Home Lighting Primer. 


This will be supplied by the Light- 
ing Educational Committee. It will 
contain the rules of the contest, a 
series of brief, simple lessons on 
home lighting, and the material 
necessary for the three competitive 
features. 


To WIN THE PRize. 


These will be: 

IY Potent? éutiot catalogue pages 
in the Primer the proper lighting 
fixtures for each room in the home 
and paste them in pictures of the 
several rooms provided for that 
purpose. A wide variety of specially 
designed, non-commercial fixtures 
will be provided, drawn to scale. 
The selection of shades and designa- 
tion of wattages will be a part of 
this feature. 

2. To fill in on brief forms pro- 
vided for the purpose, a ‘survey of 
the lighting equipment in the child’s 
own home and in the homes of two 
neighbors. 

3. To write an essay, not to ex- 
ceed 600 words, on good home light- 
ing, telling what it is, how to get 
it, and. any interesting experiences 
in connection with home lighting. 

The prizes to be offered by this 
local group will total fifty and will 
range downward in value from a 
year’s tuition at college to prizes of 
lesser value. Half of the prizes will 
be offered to boys and half to girls. 

The fifty local prize-winners will 
have their work submitted to the 
national judges in competition for 
the national prizes, which start with 
the offer to erect a $15,000 model 
home for the first prize down 
through several four-year college 
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scholarships to a number of prizes 
of lesser value. 

The judges for the local competi- 
tion have not yet been selected, but 
will finally be chosen from among 
Educator, Clergy- 
man, Prominent Attorney or Judge, 
Officer of the Chamber of Commerce, 
Editor of a daily newspaper and 
possibly other fields of distinction. 

Arrangements will be made with 
a local newspaper to publish during 
the period of the contest a series of 
lessons dealing with good lighting 
in the home. This series of lessons 
will be prepared by the Lighting 
Educational Committee, and will be 
supplied to all local groups. 

In the event that any school au- 
request it, 
there will be available through the 
Lighting Educational Committee a 
teacher’s handbook and other ma- 
terial of an educational nature such 
as short motion-picture film, brief 
lantern slide pictures, travelling dis- 
plays and exhibit material. 

ADDITIONAL PUBLICITY. 

The advertising and publicity will 
include in addition to newspaper 
space, the use of the central station's 
bills for brief notices, window cards, 
poster boards and buttons or badges 
for the contestants. With the ex- 
ception of the first two, arrange- 
ments for all of this material will 
be made through the Lighting Edu- 
cational Committee. All of the local 
advertising will be made to tie in 
with the full page advertising of the 
Lighting Educational Committee in 
popular magazines. 

As a further publicity feature, the 
real estate interests will erect sev- 


the following: 


thorities or teachers 


eral model electrical homes. These 
will be opened to the public during 
the period of the contest, and Lex 
hibited as duplicates of the first 
national prize. Particular emphasis 
will be put on the lighting of these 
homes, which will be constructed 
from the prize-winning plans sub- 
mitted in a competition now being 
conducted by the Lighting Educa- 
tional Committee in co-operation 
with the American Institute of 
Architects among five thousand 
architects. The home to be erected 
as first prize in the national compe- 
tition will be built from this set of 
prize-winning plans. 


CoMPLETE PLAN SOON. 


Shortly after this article is pub- 
lished, the Lighting Educational 
Committee will have available for 
distribution a complete plan book 
which will describe in detail the or- 
ganization and its activities, and 
suggest several types of local organ- 
ization and activities. It will also 
contain a complete catalogue of the 
which the 
Lighting Educational. Committee is 
prepared to furnish, and a catalogue 
of various ideas which may be 
adopted and worked into a plan for 
local-use: 


services and material 


Service in the electrical industry 
cannot stop at the counter where a 
sale is made. We must go to the 
public and demonstrate how the 
homes of this country can get the 
most benefit from the scientific and 
engineering achievements of the 


‘past score of years. When we have 


shown our customers how to pro- 
perly use electric light, how to pro- 
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tect their eyesight, how to lend 
beauty and charm as well as illum- 
ination to the home, we will have 
completed our job of illumination, 
and not before. 


THE SUREST AND Quickest Way. 

The surest and quickest way to 
educate the American family is 
through its children. Once a child 
is entered in the Better Home Light- 


BETIER HOME LIGHTING ACTIVITY 


A nation-wide educational movement conducted 


by local groups 


Initiated by 
Lighting Equipment 
Manufacturers 


OPERATED 
LIGHTING EDUCATIONAL COMMITTEE 


J.E. Davidson ~ Chairman 


etc 


Sponsored by 
National Societies 


Endorsed by 
Leading Educational 
Associations Magazines etc. 


BY; 


Competition National ; 
sg Pian Book Bureau & Field Advertising Prize 
Copy Book Executive ana Awards 
Lessons, Films Assistance Publicity 


LOCAL ‘GROUP. 


Central Station 
Jobbers 


Model 
Lighted 
Homes 


Public 
and Private 
Schools 


Lactures 
to Women's 
Clubs etc. 


Electric League 


Contractors 
Dealers 


Contractor's Wanay Local 
and Dealers P ae ; Prize 
Stores ublicity Awards 


Families in 
12,000,000 WIRED HOMES 
in U.S.A.and Canada 


‘Interest and Desire for Better 
Lighting — Better Living Conditions 


Yours will be a most important part in this work. Won’t you start 
now to plan how you will carry it out? 
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ing Activity, the intelligent interest 
of the entire family is assured. Com- 
petition in the activity will require 
a detailed study of the lghting 
equipment in every home, and will 
suggest ways and means of improv- 
ing the obsolete equipment which 
may be found there to-day. It will 
do this both in words and in pictures 
—so simply that a child will readily 
erasp the message, yet so forcefully 
that the family will not forget it. 


While the funds for the big na- 
tional effort have been assured, it 
is hoped that the local groups will 
operate their activities with the as- 
sistance of local financing. The 
national organizations within the 
industry have all endorsed the activ- 
ity and will support it one hundred 
per cent. The electrical manutac- 
turers, the glassware manufacturers, 
and the fixture manufacturers have 
already given assurance of their 
hearty co-operation, not merely to 
the extent of their services, but with 


the more concrete proof of financial 
assistance. 


Wuat Success SHOULD YIELD. 


While the purpose of this activity 
is sincerely and honestly to accept 
the obligation of the industry and 
complete the service it has to offer 
by rendering to the public a great 
educational service—still frankness 
compels recognition of the fact that 
if this service is successfully ren- 
dered, and if the homes of the nation 
are thereby brought up to a con- 
servative, but healthful, standard of 
lighting, there would be a potential 
market for lighting equipment in 
excess of a billion dollars to be 
affected, and an annual central sta- 
tion revenue of a quarter of that 
sum. 


And with it all, the public would 
be getting far more for its money 
in good vision, happiness, comfort 
and home attractiveness than it is 


to-day. 
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~ Windsor Municipal Station 


By A. N. HUNTER 
Electrical Engineering Department, H.E.P.C. of Ontario 


HE growth of the Windsor 
power load has been ex- 
tremely rapid since 26.4 kv. 
power was first supplied to 
this city from Niagara Falls by the 
H.E.P.C. in August, 1914. To give 
one an idea of the extent of this 
growth, the original transformer 
capacity of the station was 1500 
kv-a. while, including the  trans- 
former now on order the trans- 
former capacity is 18,500 kv-a. 
The original station, a two storey 
building (50 feet by 20 feet) with 
basement was designed for a trans- 


former capacity of 3000 kv-a., the 
first installation being two 750 kv-a. 
three phase transformers furnished 
by Canadian Crocker-Wheeler Co. 
These were shortly after augmented 
with two additional similar units 
from same manufacturer, and, later, 
three of them were replaced with 
1500 kv-a units, two of which were 
furnished by the Moloney Electric 
Company and one by Canadian Gen- 
eral Electric” Co. 
1922 ExTENSION. 

Wii 292). “it was ‘apparent that’ 4 

large extension would have to be 


Extenston to Windsor Municipal Station 
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added to this station to take care 
of the increasing load, and the Com- 
mission was authorized by the 
Windsor Hydro-Electric System to 
prepare estimates and plans for an 
extension to the station building 
with additional electrical equipment. 
Plans were prepared for a three- 
storey extension (84 feet by 33 feet) 
with basement and transformer 
capacity of 15000 kv-a. (five 3000 
kv-a three phase units). Prelimin- 
ary electrical layout drawings were 
also prepared for submission to the 
manufacturers for the supply and 
installation of the equipment. 
Early in 1922, the contract for the 
building was awarded to Muxlow & 
Gale, contractors, of Windsor, On- 


tario, and contracts were awarded 
to the various manufacturers for the 
electrical and auxiliary apparatus. 

The original electrical installation 
in 1914, consisted of 26.4 kv. and 4 
ky. hand operated switching equip- 
ment, the 4 kv. oil breakers being of 
switchboard mounting type. The 
switching equipment for the 1922 
extension is all electrically-operated 
and remote-controlled from the 
control room. 

The extension is laid out with 
the 26.4 kv. switching equipment on 
the top floor, the control room with 
switchboard on the mezzanine floor, 
the power transformers and 4 kv. 
switching equipment on the ground 


floor, and the 4 kv. three phase 


26.4 kv. Switch Room, Windsor Municipal Station 
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feeder regulators, the storage bat- 
tery and motor-generator set, and 
the oil storage tanks in the base- 
ment. The appearance of the out- 
side of the extension is in direct 
contrast to the original station, since 
the 4 kv. outgoing feeders are taken 
out underground in duct lines to 
various poles some distance away 
from the station so that the wall of 
the station is practically clear of 
obstructions as shown on the illus- 
tration showing the outside of the 
station. 

The high tension room provides 
for four 26.4 kv. incoming or out- 
going feeders, one of each being in- 
stalled at present, and for switching 
equipment for five power trans- 
formers, three of which have been 
installed and the fourth is now on 
order. The 26.4 kv. bus has been 
extended from the original station 
intO@sene -extension. “The control 
room contains the main switchboard 
with all meters, oil breaker con- 
trollers and indicating lamps, and 
relays and the service and battery- 
charging panels. All control con- 
duits have been placed in the floors 
wherever possible so that the build- 
ing is practically clear of same. All 
equipment including the lighting and 
heating services, is therefore con- 
trolled from this room. 

The power transformer room was 
laid out for five 3000 kv-a. trans- 
formers with erection room with 
chain hoist, track runway, and trans- 
former truck. After three 3000 kv-a. 
transformers had been installed it 
was decided that 5000 kv-a. trans- 
formers should be installed in the 
remaining pockets and one of these 


is now on order. The transformers 
are of oil insulated water-cooled 
type. An oil piping system with 
storage tank and electrical driven 
pump has been installed in the base- 
ment for handling the transformer 
oil. Water for the transformers is 
at present being obtained from the 
city water service, but the installa- 
tion of a water-circulating system 
with cooling tower and pond and 
electrical driven pumps is now being 
considered for cooling the trans- 
former water. 

The low tension switching room 
was laid out for five power trans- 
former feeders, sixteen outgoing 
feeders (eight commercial lighting 
and eight power), one bus-tie feeder, 
one service feeder, and one tie feeder 
to the 4 kv. bus in the original sta- 
tion. The 4 kv. main and emergency 
busses are installed with an oil 
breaker connected between same. 
The transformer feeders are con- 
nected to the centre part of the bus 
and are arranged so that they may 
be connected direct to the main or 
emergency busses. The lighting 
feeders are connected on one end 
Orr thes=pus (ands the power 
feeders connected on the other end 
with bus current transformers in- 
stalled so that the 4 kv. commercial 
lighting and the power loads are 
measured separately on graphic 
meters. The outgoing feeders are 
connected to double throw double 
blade selector switches on the line 
side of the oil breakers so that these 
feeders may be transferred from the 
main to the emergency busses with- 
out interruption for overhauling the 


feeder oil breakers. This arrange- 
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Three 3000 kv-a. Transformers, Windsor Municipal Station 


ment of feeders gives a very flexible 
operation of the station for over- 


hauling the breakers or cleaning 


purposes. Each of the eight com- 
mercial lighting feeders is equipped 
with an automatic three phase 
feeder regulator erected in the base- 
ment. In 1922, switching equipment 
was purchased and installed for four 
lighting and four power outgoing 
feeders. The 4 kv. lighting load has 
increased far more rapidly than the 
power load, so that, when the pres- 


ent equipment on order is installed 
this year, there will be in service 
ten outgoing lighting feeders com- 
plete with regulators and four out- 
going power feeders. Two of the 
additional lighting feeders are to be 
connected on “power” end of the 
4 kv. bus and the regulators for 
same erected in the high tension 
room, special -auxiliary current 
transformers being installed to in- 
clude the load on these feeders on 


b 


the “lighting” graphic meter and 
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subtracting it from the “power” 
graphic meters. 
RELAY PROTECTION. 

The two 26.4 kv. incoming lines, 
being operated in parallel, are pro- 
tected with reverse power relays to 
clear the line in trouble and inverse 
definite time overload relays to 
operate both lines. The three phase 
transformers equipped with 
overload and differential relays, the 
overload relays controlling only the 
26.4 kv. oil switch while the differ- 
ential relays control both 26.4 kv. 
and 4 kv. oil breakers. The 4 kv. 
outgoing feeders are all equipped 
with inverse time limit relays. 


are 


ELECTRICAL EQUIPMENT. 

The Canadian Westinghouse 
Company supplied and installed the 
26.4 kv. and 4 kv. switching equip- 
ment for the 1922 extension, includ- 
ing all additions since that date, this 
equipment including 26.4 kv. type 
“GA-3” and 4kv. type “B-13” oil 
breakers, 100 kv-a. phase 
feeder regulators and the switch- 


three 


board with relays and controllers. 
The Canadian General Electric Com- 
pany supplied the 26.4 kv. oxide film 
3000 kv-a. three 


arresters, three 


phase 26.4. kv. transformers (includ- 
ing one in 1923), and the 5 kw. bat- 


tery charging motor generator set. 
ys 5 5 


g kv. Switch Room, Windsor Municipal Station 


220 | THE ABOGLL Bin 


PITTTTITITTITITTETITTITTTTTTNTTTTTUTTMIT ITT COCO EU TEOTOUULOMUCUCOC DLC oth 


A 60 cell type “E.7” battery for 
operating the oil breakers was pur- 
chased from the Exide Batteries of 
Canada, Limited. The three conduc- 
tor 250,000 cir.mils paper insulated 
lead-covered cable with the outdoor 
potheads were obtained from the 
Standard Underground Cable Com- 
pany of Hamilton, Ont. One addi- 
tional 5000 kv-a. transformer is now 
on order with the English Electric 
Company of St. Catharines and will 
be installed during the present year. 


Although the extension to this 
station was designed in 1922 to have 
ample capacity to handle the in- 
crease in the Windsor load for some 
years and was only placed in service 
in January, 1923, there will only be 
space available for one additional 
power transformer and two 4 kv. 
outgoing feeders when the electri- 
cal equipment now on order is in- 
stalled in the fall of this year. 
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Wanted—A New Word 


The money borrowed by progres- 
sive Canadian municipalities and by 
the Provinces for the installation of 
light and power and similar services 
is usually spoken of as “revenue- 
producing debt.” We are assured 
from time to time that the “debt” of 
our municipalities is becoming a 
serious burden and a menace to their 
citizens. 


The use of the word debt to de- 
scribe much of this capital invest- 
ment is altogether misleading. 
When the Hydro-Electric Commis- 
sion and the City of Toronto took 
over the Toronto Power venture of 
the Mackenzie interests some thirty 
million dollars of private capital be- 
came at a stroke of the pen thirty 
million dollars of public debt. But 
there was no burden added to any 
taxpayer’s load. The persons using 
light and power continued to pay 
interest on the public debt as they 
had paid interest formerly on the 
bonds of the power company. There 
was really benefit for them in the 
transformation of capital into debt, 
because the rates for energy were 
reduced materially when the Hydro 
stepped in. 


A new word is needed to take the 


place of debt as applied to the bor- 
rowed capital invested in revenue- 
producing © public vservicee sssrEn 
Britain there is a somewhat expres- 
sive phrase, “municipal trading,” 
which is happier than “revenue- 
producing services,” but in neither 
case is there explicit differentiation 
between self-sustaining investment 
and that which adds to the tax 
burden. Public service capital should 
be given a place of its own in all 
statements purporting to deal with 
the debts of the municipalities and 
Provinces of the Dominion. 


—The Globe. 


Boren te meet, ay Mrreee, 


IHE BULLETIN 


aa 


‘UACEOUTUUC ATUL HETEL ALLELUIA 


A Time Meter For Electrical Circuits 


By PERRY A. BORDEN 
Laboratories’ Department, H.E.P.C. of Ontario 


N the life testing of incan- 
descent lamps it is import- 
ant that the total time each 
lamp is in circuit be accur- 

ately known. While this informa- 

tion can, of course, be obtained by 
taking careful records from a clock 
at the time of starting each run, 
there is necessary a considerable 
volume of computation, with the 
attendant possibility of mistakes; 
and this condition is greatly aggra- 
vated in case of an interruption to 
the circuit, particularly if this inter- 
ruption should occur at night, or at 
any time when it is not convenient 
to obtain readings on a timepiece. 
With a view to simplifying this 
phase of the work there has been 
designed in the Laboratories a spe- 
cial time counter which reads con- 
tinuously the time in hours and deci- 
mals thereof that the testing cir- 

cuits are alive. Upon placing a 

batch of lamps on test it is neces- 

sarv only to read the dials of the 
instrument, and this reading, sub- 
tracted from the indication at the 


end of the run, gives the actual time 
the lamps in question were carrying 
Current, 

This device is built up mostly of 
remnants of old types of watt-hour 
meters, and its external appearance 
with the cover on can hardly be dis- 
tinguished from the early Aron two- 
rate meter with self-contained clock, 
which forms the foundation upon 
which the rest of the mechanism has 
been assembled. The clock in its 
original mounting, with its .elec- 
trical winding gear unchanged, has 
been retained; and fitted to it is a 
contacting wheel geared to make 
five revolutions per hour. On dia- 
metrically opposite points of this 
master contactor bear brushes con- 
nected to alternately energize the 
two windings of a double-coil solen- 
oid of the ironclad type. The 
plunger of‘ the solenoid operates 
upward or downward according to 
which of the windings is connected 
to circuit, and its movement throws 
one way or the other a small drum 
controller, carrying four contact 
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rings, whose functions are explained 
in the following paragraph. Two 
rather massive electromagnets oper- 
ated respectively from the current 
of the series life-test rack and the 
voltage of the multiple rack, are 
linked to the gearing of a pair of 
counting trains which have been 
the same 


built from and 


space in the assembly as the original 


occupy 


resisters of the meter. 

The actual performance of the 
instrument will be understood by 
reference to the diagram, wherein 
are shown the principal elements of 
the mechanism. The two windings 
on the main solenoid are shown at 
A and B, A being placed to puli the 
plunger up and B to force it down. 
The arrangement of the four con- 
tact rings of the drum controller is 


5SR.P.H. 


@) 
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Diagram of 
TIME WCUuiy as 


Lire -TEst RACKS 
H-E-P-G- LABORATORIES 


Control Toronto ONT. 

shown as a side view, it being 
assumed that the plunger has just 
received an impulse from coil B in 
the main solenoid, lowering that 
side of the drum and lifting the con- 
tact points of the rings to their 
highest position. It will be noted 
that while the circuit to coil A is 
now closed through the contact 
segment on ring a, that of B has 
been opened by the motion of the 
drum. This is an important feature 
of the device, “ine that ther misscer 
contactor is relieved of the duty of 
breaking the circuit of the main 
solenoid, the arc being taken by the 


comparatively heavy and _ rapidly 
moving parts on the drum. When 


the contact on the clock completes 
the circuit of A the plunger will 
rise, breaking the circuit at a and 
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Time Counter with Cover Removed 


closing it at b ready for the next 
operation. By this arrangement the 
controller is rotated through a small 
angle in alternate directions, and is 
thrown over ten times in each hour. 

The coil on electromagnet C is 
arranged to carry the main current 
of the series life-rack, but is nor- 
mally short-circuited by the copper 
ring ¢, whether the plunger be up 


or down. Upon throwing over, 


however, an insulating segment in 
the ring momentarily opens the 
short circuit, energizing the mag- 
net, and advancing the correspond- 
ing counting train one division. In 
a similar way the coil D, wound for 
the voltage of the multiple rack, 
and normally open-circuited, is mo- 
mentarily energized through the 
copper segment in ring d, counting 
one on the multiple dial as the con- 
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troller throws over. 

Thus there is obtained a con- 
tinual counting on the dials, as the 
time is checked off by the master 
contactor on the clock. If the sup- 
ply to either test rack is cut off, the 
corresponding dial will, of course, 
cease advancing, until the power is 


returned to the circuit; while if the 
whole power supply is interrupted 
the recorder remains inert, the clock 
continuing to operate from energy 
stored in an auxiliary spring, until 
service is restored to the system, 
when it immediately rewinds and 
asstimes its normal function. 
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Fire Protection For Electric Generators 


Tests at Queenston Station Using Carbon Dioxide 


By C. B. STEPHENS 
Electrical Engineering Department, H.E.P.C. of Ontario 


, XPERIMENTS were re- 
cently conducted on one of 
the 45,000 kv-a. vertical 
generators to determine if 
Carbon Dioxide gas could be suc- 
cessfully applied for extinguishing 
electrical fires in such machines. 
Within the last three years a num- 
ber of tests and at least one instal- 
lation has been made on steam 
turbo-generators by our neighbours 
to the south. 

Steam or water systems have 
been installed in various plants for 
combating generator fires, but con- 
siderable doubt exists as to its real 
éficacy partly due to the ever- 
present danger of leaks causing an 
insulation breakdown. 

The air-cooling system on the 
turbo-generator is quite often total- 
ly enclosed, that is the air flow is 
through the generator, then through 
the air cooler or washer, thence 
back through the machine. In this 
case CO, can be easily mixed with 
the cooling air by merely blowing 


the necessary quantity into the air 
stream. 

Experiments have proven that 10 
per cent. of CO, in air will not sup- 
port combustion, although for prac- 
tical purposes a higher percentage 
is advisable as a safety factor. 

The air flow on the vertical gen- 
erators is positive ; the air enters the 
machine through ducts below the 
rotor. and discharges through the 
stator into the outgoing duct, the 
normal rate of air flow being 125,- 
000 cubic feet per minute. It is 
obviously impractical to add suffi- 
cient CO, to this air ‘stream 9te 
smother fire. 

The test results are shown graph- 
ically in Fig. 1 with explanatory 
notes. In tests I. and II. the dis- 
charge duct only was closed. The 
relatively high static pressure in the 
generator chamber resulted in exces- 
sive air leakage and rapid dissipation 
of CO,. Test III. was made with 
both discharge and inlet ducts closed 
and serious leaks around the air 
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chamber were plugged. The greatly 
reduced leakage in test III. com- 
pared with that in test II. resulted 
in a much better retention of CO, 
as evidenced by the greater area of 
the curve for test III. than that for 
test Il., the same quantity of gas 
being used in each case. The gener- 
ator ran at normal speed during 
these trials. Test IV. represented 
an emergency stop in that the ini- 
tial generator speed was 222 rev. per 
min. and the final speed zero in 7 
minutes and 14 seconds. This initial 
high speed increased the static pres- 
sure in the generator chamber and 
the leakage therefrom is indicated 
by the steep peak of the concentra- 
tion curve. The concentration then 
drops gradually as the speed de- 
creased and remains practically con- 
stant after the machine comes to 


rest. The four'test curves of Fig. 1 
show on inspections that the maxi- 
mum concentration of CO, is 2 per 
cent. per cylinder of CO, used. 

In arranging a generator fire pro- 
tection scheme employing CO, it is 
therefore imperative to prevent all 
possible leakage at the generator 
settings and air dampers. The 
amount of gas used must be suffi- 
cient to produce an initial concen- 
tration of 10 per cent. or more as 
soon as possible after trouble devel- 
ops and to maintain it for a reason- 
able length of time. 

Gas samples during the tests were 
drawn from the top end connections 
of the generator through tubing by 
a small motor-driven rotary pump 
and collected in toy balloons. These 
samples were analyzed in a standard 
Orstat apparatus. Each cylinder 
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contained fifty pounds of liquid car- 
bon dioxide (450 cubic feet of free 
gas). 

Some novel features regarding 
the conduct of the tests are possibly 
of interest to Readers of the Bulle- 
tin. For instance, the expected con- 
centration of CO, in the generator 
chamber would be dangerous to life 
due to the deficiency of oxygen in 
the air. On investigation, a small 
motor-driven rotary pump such as 
used for isolated domestic water 
systems was found to be an excel- 
lent air pump both for suction and 
pressure. This pump effectively 
drew to a safe location a continuous 
supply of gas from the generator 
chamber for inflating the toy bal- 
loons. 

A known mixture of air and CO, 
was pumped into a balloon to see if 
the CO, would leak out. After two 
and a half hours the sample was 
analyzed and the concentration of 
CO, had decreased about 25 per cent. 
It was apparent therefore that gas 
samples collected in rubber balloons 
should be analyzed promptly to 
avoid errors. 

Twenty steel cylinders commonly 
used for storing compressed gas 
Were equipped with special siphon 
tubes and valves in order to release 


the gas rapidly in liquid form. 
Cylinders so equipped will com- 
pletely discharge in forty seconds, 
but those without siphon tubes 
require several hours, as the rapid 
evaporation of the liquified gas soon 
freezes the remainder in the cylin- 
der, which then evaporates as the 
thawing proceeds. Gas pressure in 
fully charged cylinders in about 
1300 pounds per square inch at ordi- 
nary temperatures. 


As the gas in the cylinders had to 
be released by hand, those doing 
that work retired into one of the 
air inlets where fresh air was ob- 
tainable until the completion of each 
test. A violent hissing sound accom- 
panied the emission of gas while 
dense white clouds of carbon dioxide 
snow drifted upward into the gen- 
erator. 


The J. T. Donald and Company, 
Limited, Montreal, furnished valu- 
able data during the preliminary 1n- 
vestigations and Engineers of 
Messrs. Walter Kidde and Com- 
pany, Inc., New York City, rendered 
material assistance and advice dur- 
ing the tests. The rotary pump was 
loaned for the occasion by the Al- 
bany Pump Company, Limited, 
Toronto. 
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One 


Central Ontario System 


Contracts have been signed with 
eleven residents in Seymour Town- 
ship for electric service and an ex- 
tension of 3.5 miles will be built to 
provide service. 


* *K * 


Negotiations are proceeding for 
the establishment of a Rural Power 
District in Douro Township in the 
vicinity of Lakefield. 


*K *K *K 


A by-law was passed by the 
Township of Thurlow for the sign- 
ing of a contract for electric ser- 
vice, with the Hydro-Electric Power 
Commission. Individual contracts 
are being signed to provide for ser- 
vice to users in the vicinity of Point 
Ann. 


* KOK 


Niagara System 


Barton Township is arranging 
for the sale of additional Hydro de- 
bentures for an amount of $50,000 
to take care of extensions to the 
Township Hydro-Electric System. 
That part of Barton Township adja- 
cent. to the City of Hamilton is 
growing very rapidly, approximately 
800 customers being served. 


The Commission is increasing the 
capacity of the sub-station at Wal- 
laceburg, one of the large power 
consumers having increased its load 
to approximately 1000 horsepower. 


*K * *K 


Additional transformer capacity 
is being installed by the Commis- 
sion in its sub-stations at Kings- 
ville and Blenheim. 


ok *K K 


The Sarnia System is arranging 
to construct a second 26,000 volt 
sub-station in the southern part of 
the city close to the Imperial Oil 
Company, which is one of its larg- 
est consumers. 

* * * 

The Port Colborne System has 
obtained approval for the erection of 
an office building. The construction 
of the new Welland Canal through 
that municipality has disorganized 
the business district, a large number 
of the business blocks having to be 
removed. This change also necessi- 
tates the removal of the 30,000 volt 
sub-station of the Commission. 

x * * 

Arrangements are being made to 
transfer some 400 or 500 consumers 
located outside of the limits of the 
City of London from the lines of the 
London Public Utilities Commission 
to those of the London Rural Power 
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District, which is operated by the 
Commission in the adjoining town- 


ships. 
a SS x 


St. Lawrence System 


In reply to a request from a new 
industry installing a silk manutac- 
turing plant at Cornwall, known as 
Courtaulds Limited, the Commission 
has quoted prices on various blocks 
of power. 


7K 7K * 


A general meeting of representa- 
tives from many eastern municipal- 
ties in Eastern Ontario was held at 
Prescott recently, at which Sir 
Adam Beck addressed the delegates 
on St. Lawrence development. The 
Eastern Municipal Power Associa- 
tion, formed several years ago, was 
revived and new officers were ap- 


pointed. There was a unanimous 
agreement that the St. Lawrence 
power development should be under- 
taken without delay, to provide ade- 
quate power for the eastern part of 
the province. 


* * * 


Rideau System 


Small hamlets are adopting street 
lighting systems. Spencerville has 
just completed a system of 13 lights, 
while the Village of Maitland is 
starting to install one. 


ok ok * 


The Village of Kemptville, after a 
series of legal actions, is now in 
undisputed possession of its streets 
and has the sole right to distribute 
light and power to the inhabitants. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in May 1924. 


Appliances 


Tue Exvecrric HEATERETTE COM- 
PANY, 119 King St., London, Ont. 

Electric Bed Warmer. 

he ae 

THe McCrary MANUFACTURING 
Co., London, Ont. 

Circulation Water Heaters, Cat. 
Mos. iG) 210, -220, 320 and 72. \re- 
spectively. 

NATIONAL ELECTRIC APPLIANCE Co. 
(Mfr.), 727 East 125th St., Cleve- 
land, Ohio. 


R. B. Crarke (Agent), 28 Dundas 
St. W., Toronts: 

Electric Curling Iron “Duchess” 
and “Gold Beauty”. 


* *K * 


CANADIAN WESTINGHOUSE COM- 
pany, Limitep, Hamilton, Ont. 

Circulation Water Heaters, Style 
Nos. H. 19206, H. 19207 and H. 
19208, respectively. 

Flat Irons, S##H. 20052. 

Portable Motors, Type C.A.H. 

ee 


RITTER DENTAL MANUFACTURING 


PAPE BOLL EET N 
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Company, Inc., Rochester, N.Y. , 

Portable Dental X-Ray Equip- 
ment. 

ma ere 

J. H. Connor ann Son, Lrp., Ot- 
tawa, Ont. 

Electric Washing Machine, Model 
No. 4. 


* * * 


CANADIAN GENERAL ELEctTRIC Com- 


PANY, Limirep, Hotpoint Works 
Division, Stratford, Ont. 
“Hotpoint” Radiant Grill, Cat. No. 


Ge 10: 
He Pies tisk 
ELEcTRIC Vacuum CLEANER Con 
Inc., Ivanhoe Rd., Cleveland, Ohta 
preter Cutest Vacuum Clean- 
ers, Model Nos. 53 and 62. 
$e iA sil 2 ok 
THE SHARPLES SEPARATOR Co. 
(Submittor), 2368 Dundas St. W., 
Toronto. 
THE SHARPLES ~SEPARATOR Come 
PANY (Mfr.), West Chester, Pa. 
Motor-Driven Milking Machines. 
ae ee 
THE Mayrac CoMPANY, LimITEp 
(Submittor), 181 Market Ave., Win- 
nipeg, Man. 
THE Mayrac Co. (Mfr.), Newton, 
Iowa. ' 
Electric Washing Machine “May- 
tag”. 
ae ha 
STAR ELEcTRIC Company, Lrp., 185 
Lombard St. , Winnipeg, Man. 
eon Type Waites Heater. 
ak 
THE NraGara ELecrric COMPANY, 
325 Beech Avenue, Toronto, Ont. 
Portable Air nee: Type I-9. 
* OK 


NATIONAL theta HEATING Co., 


Limrrep, 544 Queen St. E., Toronto, 
Ont. 
Round Table Stove, Cat. No. 190. 


* KOK 


Beatty Bros., Limirep, Fergus, 


Ont. 
Electric Washing Machine, 
“White Cap”. 

ae ae 


CANADIAN Home AppliANcCE Merc. 
Co., 150 Fullerton St., London, Ont. 
Bicetnc Washing Machine, 
“Ideal”. 
eo et Rae 
*BASTIAN-BLESSING Co., Tue, 240- 
Zot . OntarioSt., Chicago, sit. 
Electric Carbonators, “Knoxall” 
and “Eclipse” Models. 
Sure 43h 
*KELECTRIC WELDING MACHINE Gor 
Detroit, Mich. 
Electric Welding Machines. 
coe oe 


*BecKkwitH Mrc. Co. (Mfr.), 111 
Summer St., Boston 9, Mass. 

BeckwitH Box ‘Tor, Lrmirep 
(Submittor), Sherbrooke, Que. 

Electro-Vapor Box Toe Heaters, 
styles IOA, 12, I2A and 12B. 


* OK ok 


*Warpd Mra. Co., Inc. (Mfr.), 
3047 Sheffield Ave., Chicago, IIl. 
A. KENNETH CouLTER (Submit- 
tor), 9 Wellington St. E., Toronto. 
“Ward” Curling Iron, te 2BA, 
2WA. 
a ae: 
*KELLEY-Koretr Mrc. Co., 
Inc. (Mfr.), Covington, Ky. 
A. C. Burke (Submittor), 312-14 
Hobberlin Bldg., 9 Richmond St. E., 
Toronto. 
X-Ray Apparatus. 
ae. 
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*HABER DiE & STAMPING Cos 
Electrical Division, 864 North Ave., 
Chicago, Ill. 

Portable Air 
20-12, 20-14. 

woe 


Heater, Cat. Nos. 


*REGINA CORPORATION, THE, Rah- 
way, N.J. 

Suction Cleaner, Types “23” and 
RO ARe 


a ee 


Switches 


Dominion EvLecrric MANUFACTUR- 
ing Company, LimitTep, 60 Sumach 
Ste bOroito. 

Enclosed  Switches,--Cat. Nos. 
96211, 97311, 56251-58 incl., 56351-58 
incl., 56451-58 incl., O7351-53..20cl:, 
57354-58 incl., 51242-48 incl., 51342- 
48 incl., 51442-48 incl., 56341-46 incl., 
56441-46 incl., 56261-68 incl., 56361 - 
68 incl., 56461-68 incl., 51262-68 incl., 
51362-68 incl., 51462-68 incl. 


* OK Ox 


NATIONAL EQUIPMENT COMPANY, 


Limitrep, 1 Wabash Ave., Toronto, 

Ont. 
Automatic Switches — Pressure- 
operated Type. 
9 Gkr ak 


CuTLER-HAMMER MANUFACTURING 


Co., Milwaukee, Wis. 
Interlock of the Electro-Mechani- 
cal Type for Elevators. 
eae ee 
NoRTHWESTERN Exectric Com- 
pANY, 408-416 South Hoyne Ave., 
Chicago, Ill. 


Auto Transformer Starter and 
Controller. 

* *K x 

Fixtures 
Menzies & CoMPpaANy, LIMITED 


(Submittor), 439 King St Weg ees 
ronto. 

Tue GREIST MANUFACTURING Com- 
pany (Mfr.), New Haven, Conn. 


“Wallace” Portable Lamp. 
fae) ae 


Fittings 


W. H. BanFIieLp & Sons, LIMITED, 
370 Pape Ave., Toronto, Ont. 
“Ranfield” Fuseless Attachment 
Plugs, Cat. No. 650. 
x kK Ox 
Tur CANTON PorcELAIN Co., Olive 
Place, N.E., Canton, Ohio. 
“CJT.Co”. Porcelain Tubes. 
> oh Se 


K. T. Founpry, Lrmrtep, Galt, 
Gite . 

Outlet Plate “KT”. 

Conduit Fitting—Boxes, Types A, 
B: CUB BiGaala cate Xie Lol eek, 
LLOPM PTE Wie FS; ESG. 

x * OX 

*Frenco Merc. Co., THE, Grand- 
view Ave. and Robbins St., Water- 
bury, Conn. 

Wire Connectors. 

* OK Ox 


* A MERICA-WIREMOLD Co., Mir., 
Hartford, Conn. 

Conpuir Co., Lrp. (Submittor), 
126 Don Esplanade, Toronto, Ont. 

Metal Raceway Fittings (As lst- 
ed on Underwriters’ Laboratories 
card, dated March 14, 1924). 

Metal Raceway for Surface Wir- 
ing, Cat. Nos. 500, 700. 


* * 


Miscellaneous 
*ELECTRIC SERVICE SUPPLIES CO., 


Limrtrep (Mfr.), 17th and Cambria 
Sts., Philadelphia, Pa. 
LyMAN Tuse & Suppty Co., Lim- 
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ITED (Submittor), 10 Ste. Sophie 
Lane, Montreal, Que. 
Lightning Arrester. 


* OK OK 


“GENERAL ELectric Co., York 


Works (Mfr.), York, Pa. 


CANADIAN GENERAL ELEcTRIC ComM- 
PANY, LimiTep (Submittor), To- 
ronto. 


Fixture Wires—Asbestos-covered. 
“Salamander”, “Colored Salaman- 


der’, WDeltabeston” and... “Color- 
beston”’, 
Asbestos-covered Wires. “Sala- 
mander”, “Deltabeston”, 

*k OK OO 
*These devices are under the 
Underwriters’ Laboratories re-ex- 


amination or label service. 


deme (0%0 mm (09¢) comm 


Light In The Hen House 


And now, other issues having grown 
threadbare, demagogues are beginning 
to hurl maledictions against the public 
utilities on the score that the electric 
lighting industry is spreading propa- 
ganda to induce farmers to light their 
hen coops at night and early mornings 
so as to induce the chickens to lay more 
eggs. They, the utilities, are assailed 
as soulless and heartless, preying on 
the patient, defenceless hen, and en- 
deavoring to thwart the laws of nature 
which decree for the lowly egg-layer a 
period of partial rest during the winter 
months, and all to the sordid end that 
the greedy corporations may increase 


their sales of service and gather more 
filthy shekels. 


Passionate eloquence is being mar- 
shalled in concentrated fury against a 
nefarious practice which would slip 
one over on the gullible barnyard fowl. 
This time, however, the utilities are not 
required to fight their own battles. A 
staunch champion has arisen, girded 
with the power of the press. 


A story going the rounds of Iowa 
newspapers says artificial lighting of 
hen houses is not for the purpose of 
fooling the hens but it is really a boon 
to them. It is for the purpose of giv- 
ing them a chance to eat more. As 
eating is one of the few enjoyments 
in the life of the hen, it is really adding 
to the sum total of her happiness. Says 
the story: 


“The artificial lighting of hen houses 
has become permanent and popular 
during the last few years. Contrary to 
the first opinions of some people, elec- 
tric lights are not installed for the 
The use 


of light merely endeavors to aid in 


purpose of fooling the hens. 


duplicating spring conditions whereby 
hens have more opportunity to con- 
sume a large amount of feed and thus 
have material with which to manu fac- 
Lights 


in the evening will give the hens less 


ture a large number of eggs. 


time between the last evening meal 
and the first one in the morning, so 


that the crop never gets empty”. 


This explanation and defense comes 
entirely unsolicited and the electric in- 
dustry absolutely denies that it in- 
spired the story. 


—The Synchronizer 
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LOOKING INTO 
THE FUTURE 


We live for to-day and plan for 

to-morrow, but few of us serious= 
ly consider the wisdom of look- 
ing into the future very far, when 
buying household commodities. 


Take electric lamps as an example— 


Looking into the future when buying 
this commodity means considering the 
economy of the purchase of good lamps, 
and satisfaction derived from their use 
through their ultimate long life and 
prolonged efficiency. 

Hydro Lamps scientifically combine 
the qualities which radiate all these 


vital characteristics. Look for this 
label on the 
Hydro Lamps are produced for Hydro jaraps you 


customers and guaranteed for long life. 


Hydro-Electric Power 
Commission of Ontario 


THE 


BU 


LLETIN 


Published by 


HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue 
Toronto 


Subscription Price $2.00 
Per Year 


Changes In Electrical Inspection Rules 


UR readers will be interested 
in learning that the Commis- 
sion has just issued the 
Seventh (revised) edition of 
Rules and Regulations governing Elec- 
trical Installations for Buildings, 
Structures and Premises. 

This book measures 4 inches by 
6 inches instead of 7% inches by 
5 inches, and will be found more 
convenient for the pocket; further- 
more, since the size and spacing of 
type is the same as that used in 
former editions it will be just as 
easily read as before. 


Several changes have been made 
in the general arrangement and lo- 
cation of rules, and special effort 
has been made to eliminate repeti- 
tion, under several different head- 
ings, of rules which were identical 
or of very similar import. 


Some rules in the previous edi- 
tion were found to be unnecessary 
and have been left out or properly 
taken care of under the heading 
“General Rules”. 

The following entirely new sub- 
sections have been added: “Isolated 
Light and Power Equipment for 


Potentials below 50 volts”, “Elec- 
trically-operated Organs” and 
“Outdoor Work on Private Pro- 
Desty or Premises” 


The old rules under “Wireless 
Telegraph Work” have been re- 
placed by a new and much more 
extensive set entitled. “Radio. In- 
stallations”. : 


It may not be generally known 
that in order to ensure as far as 
possible that observance of the 
rules shall not result in hardship, 
or even inconvenience, to anyone, 
the Commission some years ago 
gave all interested bodies an op- 
portunity of voicing their opinions 
by establishing a Rules and Regu- 
lations’ Committee, composed part- 
ly of members of the Commission’s 
own staff, and partly of members 
of other organizations who have 
been selected by these organiza- 
tions to act as their representa- 
tives on this Committee. The Com- 
mittee “at comprises 10 
members of the Commission’s staff 


present 


and representatives of each of the 
following organizations :— 
American Institute of Electrical 
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Engineers, (Ontario Branch). 
Ontario Association of Electrical 
Contractors and Dealers. 
Ontario Association of Electrical 
Contractors and Dealers (Toronto 


District). 
Canadian Fire Underwriters’ As- 


sociation. 


Canadian Electric Supply Job- 


bers’ Association. 


Electrical Supply Manufacturers’ 
Association. 


Fire Marshal of Ontario. 
Ontario Safety League. 


Association of Municipal Electri- 
cal Utilities of Ontario. 


Ontario Association of Archi- 
tects. 
Revision of the Rules was en- 


trusted to a small sub-committee 


of four men, two of whom under- 
took the actual work in close co- 
operation with the other two. 

In addition to obtaining comment 
from members of the Committee, 
the Sub-Committee also circulated 
draft copies of the Rules to all the 
inspectors in the Electrical Inspec- 
tion Department, and, in this way, 
secured much valuable hght on 
many points from men who are in 
a specially good position to know 
the difficulties which come up in 
actual application of the Rules and 
Regulations. 

The Rules relating to “Radio In- 
stallations, _xeterred Vido 
were drafted by a 


above, 
special Sub- 
Committee of six, two of whom 
were men_ particularly 
quainted with radio work. 


well ac- 

The Rules in general accord with 
those of. the 1923 -editionr oriue 
National Electrical Code which was 
very carefully gone over in order 
that important changes therein 
might be given full consideration, 
and every effort has been made, by 
suitable wording and punctuation, 
to make each requirement perfect- 
ly: cleaz 


A small pamphlet, uniform in 
size’ with the Rules, is being pub- 
lished by the Commission; in this 
will appear the more important of 
those rules which are entirely new 
or which, being old rules, have 
been, changed in) Some tespect se 
as to embody new _ requirements. 
Those familiar with former editions 
will readily recognize these addi- 
tions and changes. 

The price of this new book of 
Rules .is 25 cents=perecana 
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OPENING 


ADDRESS 


by J. E. B. Phelps, Sarnia, President 


WISH to welcome the delegates 
to this Convention, as President 
of your Association; and I want 
to inform you that this is one of 
the largest conventions that we have 
had. The registrations show that we 
have had over 300 apply for reserva- 
tions at the hotel; and there will be, 
no doubt, a large number of delegates 
coming on who have not yet arrived. 

Major Lewis, in his remarks this 
afternoon, spoke about the canals and 
canal system of our country, leaving 
out the power question, as he said you 
men would probably be more acquaint- 
ed with the power question than he 
was. In that he touched upon a very 
vital point. As members of this As- 
sociation, do we really realize the im- 
portant part that we play in the in- 
dustrial life of our Province? Let that 
thought come home to us, and let us 
try to get a vision of what has been the 
fundamental reason for the great suc- 
cess of the Hydro undertaking. I 
think you will agree, when we analyze 
it, that it all comes down to the word 
“Service.” All of us in our various 
municipalities are doing the best we 
can to serve the people of our muni- 
cipalities to the best of our ability, to 
give them the service that they are de- 
manding ; and it is this service which is 
being rendered through the various 
municipalities that has been one of the 
great reasons for the success of the 
Hydro undertakings. Our great op- 
portunity as electrical men, and our 
great duty, is to shoulder this great 
responsibility for service. This re- 


sponsibility not only includes the Hy- 
dro executives and employees but also 
extends to the manufacturers and job- 
bers; and these men we are glad to 
have with us as members of our As- 
sociation. It is up to the manufac- 
turers and jobbers’ of electrical 
machinery and appliances to see that 
the people can obtain machinery and 


appliances that are dependable; 
because, unless we can get into 
the homes of the people proper 


appliances we cannot give them the 
service which we desire to render. 
Let us be loyal, then, to the Hydro 3 
and this Association, because through 
our Association we can improve our 
methods of rendering service. Let us 
remember the old motto that He profits 
most who serves best. 

This meeting is the result of co- 
operation. The Committees are entitled 
to the heartiest praise for their efforts. 

Since coming to the Convention I 
have heard that some men have had a 
complaint about the reservation they 
have got at the hotel. When we 
reached here two years ago, we had 
a real difficulty in getting rooms, and 
some men who had telegraphed two 
weeks ahead did not get a room at all. 
This year we are much more agreeably 
situated and we can thank the Com- 
mittee which has had charge of that 
part of the programme. 

Another interesting thing is the invi- 
tation which this Association received 
from the O.M.E.A. to affiliate. There 
have been a good many things put out 
about it, but I am sure that most of 
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you do not understand the basis on 
which it is proposed to be brought 
about, if at all. 


At the last Convention this was 
brought up, and it was left to the Ex- 
ecutive to report upon at this Conven- 
tion. They have a report ready, which 
will be read at the proper time; and 
in this report you will find that the Ex- 
ecutive Committee are recommending 
affiliation. The basis of affiliation is 
set out in a letter, some 300 copies of 
which have been printed and will be 
distributed to the delegates, so that you 
will all be aware of the basis of affil- 
iation. In that regard, let us keep in 
that the 


O.M.E.A. is the parent organization. 


mind, while discussing it, 


Let us not forget that the men who 
that the 


elected representatives of the people. 


compose Association are 
They are men who are in that Asso- 
ciation because they were elected by 
the people in the municipalities to that 
We 
work for the Commissioners who form 
the -OsM EA. Let sus keep athat san 


mind while we are discussing this affil- 


position, and they employ us. 


jation and come to a conclusion that 
will be, as I hope, for the benefit of 
both Associations. 


TAXES 


Speaking for the Kiwanis Club of 
Sedalia, Mo., Jesse W. Barrett, At- 
torney General of Missouri, said that 


when taxing authorities “soaked” the 
public utilities with heavy taxes, they 
merely “soaking” the public 
which used the utilities; that 
higher taxes inevitably meant higher 
rates for service rendered by the utility 
companies, and that the general pub- 
lic in the end paid all taxes through 
the rates they pay for service. 


were 


Mr. Barrett said, in part: “The dog 
chasing his tail, the ostrich hiding its 
head in the sand, are no more foolish 
than we are about taxes. We put ex- 
tra tax burdens upon public utilities and 
think our own pockets saved that much 
of the expense of government. 


“Then we must fix utility rates high 
enough to yield them a fixed percent- 
age over and above those taxes and we 
pay the rates we fix, which always 
must include the taxes we impose upon 
the utilities. We lose, in addition, the 
extra cost of handling the circle of 
payments and collections. In the case 
of the railroads the farmer loses still 
more. High freight rates are to him 
almost a double burden, for they are 
added to everything he buys and sub- 
tracted from everything he sells. He 
pays taxes by way of paying freight 
charges, but, too often, he pays twice 
his share. High taxes are one of the 
main causes for the prevailing high 
freight rates, and lower railroad rates 
are absolutely a pre-requisite to better 
farm conditions. 


“All taxes, by the inevitable process 
of economic distribution, are paid by 
the public, and when the public tucks 
its head in the sand, its tail feathers 
are all the easier to pluck.” 


—Automatic Telephone 
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Analysis of Operating Costs in 
Hydro Municipal Systems 


By G. F. DREWRY, Assistant Engineer, H. E. P. C. of Ont. 


VERY industrial organization 
should analyze its cost of op- 
eration, production or what- 
ever may be the cause of such 

expenses it is required to meet. 

Up-to-date manufacturing concerns 
often go to great expense to establish 
a cost system or to renovate an un- 
satisfactory one, probably inadequate 
through growth or lack of modern ap- 
plication. Many concerns fail through 
the inadequate provision of this essen- 
tial instrument. By the information 
revealed from its application, many 
improvements and economies are ef- 
fected in administering, managing, 
producing and selling, ete. Many 
losses are stopped by such a system. 
_ Success may often come when failure 
might otherwise be inevitable. 

It has been interesting to note, in re- 
cent engineering publications, some 
suitable costing systems for electrical 
contractor-dealers who apparently 
have not been generally adopting ade- 
quate systems in the past. A costing 
system is a vital requirement for all 
contractors for estimating and tender- 
ing on contracts. 

The Hydro Utilities are not com- 
parable to industrial organizations in 
every respect. No tender or con- 
tract has to be submitted in the usual 
sense. Efficiency in management, pro- 
duction, distribution, or selling, etc. 
may be required in a publicly owned 


utility, not in order that it may meet 
competition for example or continue 
to thrive where it may have a mon- 
opoly of the business. A costing sys- 
tem is not essential for these purposes, 
whereas it is of vital. use to industrial 
concerns. Such a system applied to 
utilities publicly owned may be useful 
however. With it, one can compare 
the operation of one municipality with 
another and help to diagnose the ail- 
ments of an inefficiently managed util- 
ity. Probably there may be excessive 
losses resulting from poor manage- 
ment, lack of management, improper 
engineering, too much overhead ex- 
pense, too costly construction, etc. A 
proper system to make such an an- 
alysis is valuable in itself, but a more 
important purpose is served by a suit- 
able system of analyzing the annual op- 
ertion of a utility. Briefly, it is the 
purpose of supplying a basis of making 
rates for public service. In Hydro 
Utilities it is the one effective instru- 
ment to adjust rates for securing a ser- 
vice at cost. It is the basis of justifi- 
cation for reduction of rates to one 
class of service and increase to another. 

The operating analysis serves many 
secondary purposes. It will disclose 
the diversity of demand in each muni- 
cipality, which in itself, explains dif- 
ferent rates in otherwise similarly 
comparable utilities. It will show the 
cost of power to each class of service 
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as distinct and separate from the cost 
of distributing it locally. From it one 
can make comparison of distributing 
costs. It will ‘show ~ the) degree 
of efficiency in management of 
the utility. Overhead expense is in- 
dicated as a separate cost of operation. 
Distribution of capital is determined 
from such analysis and much other 
information. 

It was not long after municipalities 
began operation under the Power Com- 
mission Act, before it became evident 
that a uniformity of rates must be 
adopted to secure effectively the en- 
forcement of a policy of service at 
cost, to eliminate discrimination in 
charges for service or bonusing of 
corporations, etc.—all of which would 
soon lead to the disintegration of the 
great Hydro System, now established 
in the Province on a substanricl and 
secure basis able to withstand attacks 
from the many causes whic’ are fre- 
quently experienced. With the rates 
adjusted from time to time, en the 
basis of so sound a principle as power 
at cost and with the determination to 
use this as the chief guide in all cir- 
cumstances, we are able to keep the 
great Hydro undertaking free from 
disintegrating influences, safe, alive 
and thriving. As above stated, the 
Operating Analysis is the main instru- 
ment for guidance in these rate ad- 
justments. 

It will be of interest to many to 
have repeated herein, portions of the 
Power Commission Act relating to the 
subject under discussion in this article. 


Part III. Section 39 is as follows :— 


Whenever it appears from the ac- 
counts of a municipal corporation 


or municipal commission that after 
providing for any payments re- 
quired to be made on account of 
principal or interest of any de- 
bentures issued for the construc- 
tion and equipment of works and 
plant for the production, develop- 
ment or distribution of electrical 
power or energy, and, in the case 
of a municipal corporation or 
municipal commission receiving 
electrical power or energy from 
the Commission for distribution, 
after providing for the payments 
required by this Act, that there 
is a surplus at the credit of the 
municipal corporation or muni- 
cipal commission, such surplus 
shall be applied and disposed of, 
in such manner as the Commission 
may by general regulation or spe- 
cial order direct, 

(a) in the reduction of any in- 
debtedness incurred with respect 
to the construction and equipment 
of such works and plant; or 

(aa) in purchasing or otherwise 
acquiring a site and erecting there- 
on buildings for the occupation 
and use of the municipal commis- 
sion as offices and for other busi- 
ness purposes, subject to the ap- 
proval by the Commission of the 
site and cost and of the plans of 
any such building. 

(1) Subject to such approval, 
any such office building may be 
larger than is required for the im- 
mediate use of the municipal com- 
mission and any part of such 
building not immediately required 
for the use of the municipal com- 
mission may be leased by it to the 
corporation or to any other muni- 
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cipal commission for the purposes 
of any public utility in the muni- 
cipality ; 
(b) in the maintenance, repair 
or renewal thereof; or 
(c) in the extension of such 
works and plant; or 
(d) in the formation of a fund 
to be used at a future time for any 
of such purposes ; 
(e) to the extent to which such 
surplus is derived from the sup- 
ply of electrical power or energy 
for the public buildings of the 
corporation or the lighting of the 
streets of the municipality or for 
the operation of any street railway 
or electric railway or any public 
utility owned and operated by the 
corporation,—by payment over of 
such surplus or of such portion 
thereof as the said Commission 
may deem proper to the treasurer 
of the municipality to be applied 
to the general purposes of the 
corporation. 
(2) Itis declared that subsection 
1 shall apply to every municipal 
corporation or municipal commis- 
sion which has entered into a con- 
tract with the Commission for the 
supply of electrical power or en- 
ergy, notwithstanding any provi- 
sion to the contrary or any incon- 
sistent provision in any general or 
special Act heretofore passed. 
Section (e) quoted, especially re- 
quires that some basis of apportioning 
costs must be used to enable the Com- 
mission to properly fulfill the duties 
set out therein. Without the informa- 
tion shown in an annual operating an- 
alysis, it would not be possible to know 
the amount of surplus to return to the 


treasurer of the municipality. 


The following is a detail resume of 
the method of making a typical “An- 
alysis of Annual Operation of a Hydro 
Utility”. It is first understood that 
there are a number of headings, de- 
partments or classes under which the 
subdivisions of expenses and revenue 
are made. These are as follows :— 


Lighting—Includes domestic and com- 
mercial customers. 


Commercial Power—lIncludes all in- 
dustrial customers receiving power 
at power rates. 


Municipal Power—Includes all muni- 
cipal waterworks’ power supply, 
power service for municipal sew- 
age works, power service for 
schools and any public service sup- 
ply sold at power rates; the re- 
venue for which is paid out of 
municipal treasury funds. Street 
railway is excepted from this de- 
partment. 


Street Railway—lIncludes service to 
municipally owned and operated 


street railways taking Hydro 
power. 
Street Lighting Regular — Includes 


municipally owned street lighting 
service in general use, on the 
streets of the municipality; cost 
of which is met by general tax 
levy. 


Street Lighting Ornamental—Includes 
municipally owned street lighting 
service of special use in a defined 
section of the municipality; the 
cost of which is sometimes met by 
special tax levy, usually on a local 
improvement plan. 
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Rural Power—Includes service to cus- 
tomers on rural lines outside the 
municipal limits, now discarded, 
due to the present policy of estab- 
lishing rural power districts. 


Miscellaneous — Includes operations 
other than the above, such as 
merchandising and general activi- 


ties. 


Power Costs. 

The first item of operating expense 
to consider, is cost of power supplied 
to the municipality. This part of the 
annual operating expense is probably 
the most important in smaller munici- 
palities at least, and it is a satisfaction 
to know that it can be much more de- 
finitely and accurately distributed in 
small municipalities, where this cost 1s 


proportionately greater than other 
items of operating expense. 
The maximum demand for each 


class of service to be used for dividing 
power costs, 1s determined by reading 
the daily load charts of the municipal- 
ity. The average of the twelve month- 
ly peaks obtained for each class, is the 
basis of prorating the cost of power. 

In determining the maximum de- 
mand of each class, a detail knowledge 
of the various operating conditions is 
obtained. All power demands of indi- 
vidual customers are required as well 
as their classification. Demand of 
waterworks’ power or other municipal 
power loads must be known. Complete 
information is required of the street 
lighting equipment, number of lamps, 
rating of lamps and power demand 
shown by the charts. This is checked 
by using connected load. The all-day 
lighting demand or demand of lighting 
appliances must be calculated as accu- 


rately as possible. Power loads occurr- 
ing simultaneously with lighting peaks, 
must be accounted for. Overlaps oc- 
curring at morning, noon and early 
evening usually have to be ignored be- 
cause of the impossibility of analyzing 
conditions occurring at such times. 

Losses resulting from transformers 
may be of sufficient importance to need 
special investigation, in order to more 
accurately apportion the demands 
among the various subdivisions. This 
is especially true where the power fac- 
tor of the municipal load is low, on ac- 
count of large transformer capacity 
attached to the lines. It is necessary 
in such, to determine the reactive kv-a. 
belonging to each class. Power loads 
may have poor power factor and be 
the main cause of increased power 
costs, in which case, power factor 
should be taken into account in deter- 
mining the demands of this class. 

The maximum demand for lighting 
shall be determined from the lighting 
peak, after due correction for class 
“A” power used at this period of the 
day and deduction for street lighting 
demands, waterworks’ power demands, 
railway demands and losses in trans- 
former installations for which lighting 
is not accountable. 

The demands for commercial power 
as determined from the charts, must be 
the net demands after deduction for 
lighting during daytime and domestic 
appliance loads. Losses not attribut- 
able to power should be deducted. If 
power factor correction affects the cost 
of power supplied to the municipality, 
that part of cost arising from power 
load is charged against the power de- 
partment. A careful analysis of the 
reactive kv-a. charts will reveal suf- 
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HYDRO-ELECTRIC DEPARTMENT 


OF THE MUNICIPALITY OF 


SNALYSIS OF 


ONTARIO 


FOR YEAR 223922) 


POWER LOADS save or to eae Coamamers 
a (kw.) (hp) y (hp) ke 
Tctatiy 248 rs 248.0 44.6 335,000 64.3 1106 
A u dl 
8 114.4 10 103 
c 261.3 10 235.2 
Sek D 142 33-1/3 94,7 
E 
Short Term 
Of Peak 
Ante 222.6 528.7 443.9 187.0 33.7 60,000 11.5 18 
A 
ee eae : B 142 10 128 85.6 
D 
Sub-Total 95 15.7 
Railway Special 
Mt ickitg: Recules 23,3 A 23.3 4.2 125,000 24.0 
Street Lighting, Ornamental 10.0 a 10.0 1.8 1,000 2 
Rural Power Special 
Total 553.9 521,000 
Per Cent. 
; Sheet No. r 


ficient data to determine corrections to 
the demands of the commercial power 
department. 


Due to the sale of power under 
classes restricting the time of use, a re- 
duction of the demand determined 
from the charts must be made to place 
it on a basis of unrestricted use, as 
other classes enjoy. The aggregate 
power sold under each classification is 
accordingly reduced in accordance with 
the following percentages :— 


Class “A”—Nil per cent. reduction 
”  “Br?—10 apeea e 
eas Giatna 10) aay Bt - 
ual Bc yen ps Nea lll . 
es Hy nD ee y 


The reduction of the power demands 
sold under these classes, puts the de- 
mand of each class on a basis of un- 
restricted use. What we require, 
however, is the reduced net diversified 


demand of the power department, to 
an unrestricted basis and as the chart 
readings give us the diversified demand 
without reduction, it therefore remains 
necessary to reduce these readings in 
proportion of the aggregate of the 
class demands, on the basis of unre- 
stricted use to class demand aggregate 
on restricted basis. 


To elucidate on this matter, I would 
refer you to the typical operating an- 
alysis. Sheet 1 shows demands of each 
department. Column 1 gives the aver- 
age of twelve monthly demands re- 
corded on the load charts. In the 
power department, which we are con- 
sidering, this is indicated as 222.6 kw. 
This is the demand of a number of 
customers, some of which are restric- 
ted to certain hours during the day 
and it is consequently not on an equal 
basis with other departmental demands 
where unrestricted use prevails. To 
put it on a comparable basis with such 


e 
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departments, a reduction is made in 
proportion of the aggregate demands 
of power classes reduced to a 
common basis (443.9 h.p.) to aggre- 
gate demands of power classes, not re- 
duced (528.7 h.p.). -After this reduc- 
tion of the chart readings the de- 
mand becomes 187 kw. or 33.7 per 
cent. of the total of all departments. 

Waterworks demands are treated in 
a similar manner, except that all power 
controlled to keep off the municipal 
peak and used for municipal purposes 
under this department is considered as 
Clascr 1)”. 

Railway demands are usually de- 
termined from chart records or indicat- 
ing demand meters and at times comp- 
osite peaks have to be determined 
from measurements made at several 
points of delivery. 

Street lighting demands are deter- 
mined from the power charts. This is 
usually definitely indicated and can be 
checked by the knowledge of the con- 
nected load. If there is an ornamental 
system of street lighting, as well as a 
regular system, the demand of it may 
be determined similarly. 


OPERATION AND 
MAINTENANCE: 


SUBSTATION 


The maintenance of substations is 
charged directly to each particular de- 
partment, where possible. 

Any general expense incurred in 
maintaining substation buildings, 
equipment, etc., which cannot be as- 
sessed against any particular depart- 
ment is subdivided among all on a 
maximum demand basis. 

The substation operating costs are 
divided among the various departments 
on the basis of the power demands of 


each unless there is some portion of it 
properly chargeable to a portion of 
equipment requiring special attention. 
Moving machinery installed for any 
particular department, may need more 
than average operating attention and 
a proper proportion of operating ex- 
pense is charged against this. 


DISTRIBUTION SYSTEM MAINTENANCE: | 


This expense is divided between de- 
partments on the basis of wire mile- 
age of the distribution system used for 
each. The wire mileage is derived 
from detail maps or records of the dis- 
tribution system circuits and the proce- 
dure used is as follows: 

Primary or secondary circuits used 
exclusively for one department, such 
as street light circuits or commercial 
power circuits, are chargeable to the 
proper department. 

Primary circuits used jointly by sev- 
eral departments are divided accord- 
ing to the use made by each. Usually 
the capacity of transformers connected 
or maximum demands on such circuits 
are made the basis of dividing the mile- 
age. 

In 4000 volt star systems the fourth 
ground wire on the top of the pole is 
considered as primary. Where a neu- 
tral is used as primary ground wire 
and secondary lighting, it is divided 
one half to each. When used as a 
ground wire for primary line and sec- 
ondary lighting and a return wire for 
street lighting, it is divided one third 
to: each Yoneticse: ; 


LINE TRANSFORMER MAINTENANCE: 


Expenses incurred under this head 
are chargeable to the class of service 
for which the transformers are used. 
If transformers are used for a dual 
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OF THE MUNICIPALITY OF ONTARIO 
FOR YEAR... UP See. eS 
PROPORTIONS CHARGEABLE TO 
ASSETS Lighting Power Water Works Street Railway es Street Lighting Rural Power Total 
44.6-33.7-15.7-4.2-1.8 
Lands 5779 0&4 4366 67 2034 82 544 22 233 23 12957 48 
Buildings 
Transmission System 
1071 45 
SubStation Equipment 3437 20 2931 22 1640 08 514 70 200 65 9796 28 
Distribution System, Overhead 
Copper and Services 20258 20 3599 75 3630 00 42 39 
Poles and Hardware 8281 04 1707 39 5647 15 
41065 930 
Distribution System, Underground 
Line Transformers 6545 61 5912 39 140 00 11598 20 
Meters and Devices 10856 40 650 00 11506 40 
Street Light Equip., Regular 2324 76 2324 76 
Street Light Equip. Ornamental 1920 00 1920.00 
Sub-total 54157 69 19167 42 S674 40 11632 24 2536 27 91168 02 
Miscellaneous Equipment 4016 70 
Old Plant 14622 15 
Tota) 109806 87 
Per Cent. 59.4 21.0 12.8 2.6 
7 
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purpose, such as street lighting and 
commercial lighting, the expense in 
such ease is proportioned between the 
two departments in accordance with 
the use each makes of the apparatus. 


METER MAINTENANCE: 


Meter maintenance is charged di- 
rectly to those departments which 
cause such expense. 


STREET LIGHTING OPERATION AND 
MAINTENANCE: 


If there is an ornamental system of 
street lighting as well as a regular sys- 
tem, expenses should be separated, or 
kept in separate accounts, and charged 
directly to their respective depart- 
ments: otherwise the division of ex- 
pense is determined from the account. 


BILLING AND COLLECTING: 


Expense due to this work is divided 
on the basis of the number of ac- 
counts or bills for service sent out. On 


account of the greater work and com- 
plication in making out power cus- 
tomers’ bills and collecting, each of 
these is counted as five ordinary bills. 


FIxep CHARGES: 


As these consist of interest on cap- 
ital indebtedness and sinking fund or 
debenture payments, a proper alloca- 
tion of the capital indebtedness among 
the various departments must be made 
in order to determine the proportion 
of these expenses each should carry. 
For this purpose a separate series of 
calculations and tabulations are made. 
Sheet No. 2 shows the computations 
essential to distribute capital indebted- 
aess in accordance with the plan de- 
vised for dividing same. The detailed 
method of dealing with this, is as fol- 
lows: 


DIvIston oF CAPITAL INDEBTEDNESS: 


‘ 


Lands and buildings shall be propor- 
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tioned on the basis of the use made 
thereof. Station sites, buildings, etc. 
are divided in proportion to the station 
equipment. Office buildings and mer- 
chandising establishments are charge- 
able to the respective departments util- 
izing them, and in proportion to such 
use as is made of them. Capital in any 
property not utilized is left undivided. 

Station equipment capital is allo- 
cated to the different apparatus in- 
stalled and reproportioned between de- 
partments, on the basis of use made 
thereof. Any capital cost which cov- 
ers a part of the equipment installed 
especially for any particular depart- 
ment, is charged directly to such de- 
partment. For example, street light- 
ing will be charged with all capital in 
street light regulators and switching. 
Equipment used generally and not 
particularly for any special service is 
charged against the various depart- 
ments on a basis of the demand of 
each department. 

Transmission systems and distribut- 
ing mains where found in use, are an- 
alysed to determine the use made of 
each and the capital of such is divided 
on this basis. This involves determin- 
ing the loads transmitted. 

Distribution systems consists of 
poles, hardware, lines and services and 
the capital of this account must be ap: 
portioned under these headings. Be- 
fore a proper subdivision into depart- 
ments can be made certain rules are 
followed. The capital in poles and 
hardware is determined by deducting 
the cost of copper in the lines and the 
cost of services. The latter is some- 
times kept in a separate capital account 
but if this is not the case an estimate 


must be made. This is usually done 


by allowing an estimated cost per ser- 
vice for additions made from year to 
year. The cost of copper is deduced 
by a knowledge of the size of copper 
and mileage as determined from maps 
showing lines, or engineering records 
of the distribution system. After de- 
ducting the capital in copper and ser- 
vices from the total capital in the dis- 
tribution system, the remaining portion 
representing poles and hardware is 
subdivided among departments on the 
basis of wire mileage carried for each. 
The cost of copper is chargeable di- 
rectly to the departments making use 
of the circuits of the distribution sys- 
tem. Capital in services is charged di- 
rectly to light and power as deter- 
mined. 

Underground distribution system 
costs are divided upon demand basis 
or connected load basis, among the de- 
partments using these circuits jointly. 

Line transformers are charged di- 
rectly into the departments which 
make use of them. Transformers that 
supply two or more departments, such 
as lighting and multiple street lighting, 
are divided among these departments 
in accordance with the demands of 
each, or use made of such. 

Meters and devices are separated in- 
to light and power departments by in- 
vestigation of this account and by cor- 
rection from year to year of addi- 
tions to capital for each department. 

Capital in regular street lighting 
equipment is chargeable directly into 
that account. This is also the case 
with capital of ornamental street light- 
ing. 

Miscellaneous equipment, as the title 
indicates, consists of various parts of 
the plant not primarily classified or es- 
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HYDRO-ELECTRIC DEPARTMENT 


OF THE MUNICIPALITY OF 


OPERATION 
MAINTENANCE Lightiag Power 


44.6-33.7-15.7-4.2-1.8 


Power Purchased 11595 40 8761 65 4081 78 


SubStation Operation 1465 20 1107 11 515 78 


SpbStation Maintenance 
64,8-11,5- -24.,0-.2 


Distribution System, Maintenance 644 57 115 28 
Line Transformers Maintenance 210 70 
Meters and Devices Maintenance 34 74 


Consumers’ Premises Expenses 

Street Light Maintenance, Regular 

Street Light Mainten., Ornamental 

Billing and Collecting 653 00 54 90 


59 ,.4-21-4-12,8-2.8 


Fixed Charges, Local 8941 28 1039 85 198 07 


Fixed Charges, Rural 


Rural Expense 

Sub-total 17644 89 11078 69 4795 63 
48.1-30.4-13.2-6,2-2.1 

General Salaries and Expenses 687 06 434 23 188 55 


Promotion of Business 


Water Works Street Railway Strept Lighting Servet Lighting Rural Power 


ONTARIO 
FOR YEAR _1922 _ 


PROPORTIONS CHARGEABLE TO 


caneemal Miscellaneous Total 


1091 94 467 98 26998 65 
137 98 59 15 3285 20 
240 69 g 00 1002 44 

210 70 

34 74 

160 00 99 45 260 43 
707 90 

6535 81 138 65 4951 66 
2264 52 758 19 36441 72 
68 56 Bw 00 1428 40 
32 83 il 14 530 34 

8385 76 799 33 38400 46 

3657 50 8 1000 00 830 37 41332 32 
1261 74 200 67 830 37 
356 61 73 61 2629 90 
915 23 127 06 830 37 302 86 


Undistributed Expense 255 09 161 23 70 00 
Total Operation Maintenance 18487 04 11674 15 5054 18 
REVENUE 20708 58 10553 63 4602 50 
Gross Surplus 2221 28 

Gross Deficit 1120 52 451 68 
Depreciation 1561 63 562 09 105 16 
Depreciation, Rural 

Nett Surplus 659 65 

Nett Deficit 1672 61 556 84 


Sheet No. 3 


sential for continuous use. If any ap- ‘ 


preciable portion of the capital in this 
account can be properly subdivided or 
apportioned to various departments, 
this should be done. Some of the cap- 
ital may be properly left undivided. 


Old plant capital is undivided, since 
it is not used by any department. 


From the foregoing distribution of 
capital, a basis is prepared for the sub- 
division of interest and debenture pay- 
ments and this same method is used to 
apportion the depreciation expense 
which is to be found farther down in 
the list of annual expenses. 
OVERHEAD EXPENSES: 


The remaining operating expenses, 
l.e., general salaries and expenses for 
promotion of business and undistri- 
buted expenses are overhead costs and 
are subdivided on a general percentage 
basis of all other operating expenses, 
not including depreciation. 


With a knowledge of the revenues 
from each department and a determin- 
ation of the expenses as outlined in the 
foregoing pages, a direct deduction can 
be made as to the amount of surplus 
or deficit in each. ' 

The merchandising department has 
not been reviewed in particular, in this 
article thus far. In order to make the 
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operating analysis balance with the 
operating statement, it is the usual 
practice to carry a heading on Sheet 
No. 3 for this department, wherein the 
profit made in merchandising is set 
out as “revenue from miscellaneous 
soutces”. As it is the net profit of 
operation from merchandising after 
all proportional expenses have been 
charged, it is accordingly indicated as 
“nett surplus” on Sheet No. 3. 

The results of these computations 
outlined herein, are recorded for each 
municipality by the Commission from 


year to year and accordingly provide a 
record to guide it in the fulfillment of 
its duties as laid down by the Act 
under which it operates. This work 
is carried out in a conscientious man- 
ner with the main object of having re- 
sults indicate what action should be 
taken at all times. Following this pro- 
cedure prevents criticism which would 
otherwise be difficult to eliminate. It 
is in short an instrument by which is 
secured one of the fundamental prin- 
ciples of Hydro Service—viz.: Service 
at cost. 


7 7 
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Discussion 


MR. DREWRY: I have had some 
typewritten questions about the operat- 
ing analysis, handed to me by Mr. 
Powell, of the Toronto Hydro. I had 
to explain to Mr. Powell that he was 
the representative from the largest city 
in the Province of Ontario, and that 
this is rather a crude instrument to 
make an analysis for the City of Tor- 
onto. To put it in another way, this 
might be a fine basis, but it would have 
to be considerably enlarged for the 
City of Toronto. 


As to his first question :— 

“I. You show Domestic Lighting 

and Commercial Lighting combined. 

What basis would you use to sep- 

arate them?” 

We do not use a basis for separating 
the domestic from commercial lighting. 
As the paper shows, there is only one 
department called the lighting depart- 
ment, which domestic 


includes both 


and commercial lighting. The division 
of domestic from commercial lighting 
has been thought of from time to time, 
but it has been found difficult to make 
a division in these two departments. 
They are so much alike)» [nemaloads 
coincide, and the plant which we use 


. for these two departments is used in 


a combined way, making it difficult 
to make a very accurate subdivision of 
costs between the domestic and com- 
mercial lighting. 


Our statistics, as shown in the An- 
nual Report of the Commission, in- 
dicate that the cost of the two are 
much alike. Generally thecost perkw-hr. 
for commercial is a little lower, which 
you will agree with me is as it should 
be, because there is more concentration 
of business in the commercial than 
there is in the domestic, and as such 
it should be more economically served. 
On the other hand, there is not so 
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much diversity of demand in the com- 
mercial as there is in the domestic. 
I believe, from Mr. Powell, that they 
have some basis for dividing the two. 

“2. (a) Has the Hydro-Electric 
Power Commission made studies of 
Diversity factor of the various classes 
of ‘service ?”’ 

Yes, the Commission has _ invest- 
igated the diversity factor and made a 
study of it from these very records, 
for their own purposes. We have had 
on many occasions to make investiga- 
tion of diversities and loads in various 
departments, and in one department 
with another. 


“(b) What are reasonable diversity 
factors from the services to the term- 
inal station for Domestic, Commercial 
lighting, and Power (unrestricted) ?” 

As I have pointed out, there is no di- 
between domestic and comi- 
mercial. The diversity factors 
for power vary considerably, de- 
pending upon how many customers 
there are in a municipality and how big 
the demand, and whether the demand 
is mostly concentrated in one cus- 
tomer. You have no regular condition 
of affairs that you can apply to all 
municipalities. 


vision 


“3. What are reasonable demand 
factors which may be used in estimat- 
ing the class demand from connected 
load; for Domestic lighting, Commer- 
cial lighting, Power (unrestricted) ?” 

Answering that, I would say that 
we have between a quarter of a horse- 
power and a quarter of a kw. as the 
average demand of a lighting custom- 
er. That holds pretty well throughout 
the Province. 

In power, the diversity is generally 


1.25. But it may vary considerably 
from that. There may be no diversity 
at all, as where the load is concentrated 
on one power user; while where you 
have a large number of power custom- 
ers, the diversity will be much higher. 

“4. How does the wire space basis 
for dividing overhead pole capital ex- 
penditure compare with wire mileage 
basis ?” 

We use the wire mileage basis for 
the distribution of maintenance cost as 
wellasthe capital of the whole system. 
We have never used the wire space 
basis. I believe the wire space basis 
is the basis the Toronto system uses 
for their own local analysis. 


“5. What basis should be used in 
dividing underground duct capital ex- 
penditure ?” 

That problem applies only to larger 
places which would have the under- 
ground systems installed, the total cap- 
ital in the duct as well as in the cables 
is generally divided on the demand 
basis of the various departments which 
use that duct system as well as the 
cables. 

MR.V.S. McINTYRE, Kitchener: 
I am quite in accord with Mr. 
Powell, of the Toronto Commission, 
that commercial and domestic lighting, 
if possible, should be separated. There 
are two distinct rates made for this 
service; and on account of making two 
rates, the cost of each service should be 
determined if possible. In Kitchener, 
the commercial rate is higher than the 
domestic rate. Our commercial load 
is always segregated in one section, 
and the distribution of cost in the 
commercial service is low, as compared 
with the domestic service. If the Hy- 
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dro Commission could devise some 
scheme for separating the two kinds 
of load, I think we could arrive at a 
more equitable basis for our rates. 

They have provided for municipal 
power by way of sewage, waterworks, 
street railway and so on; but they 
leave out power supplied to municipal 
buildings, that is the City Hall, and so 
on. We have a new City Hall going 
up at Kitchener, which will take a hun- 
dred horse-power. If at the end of the 
year we can turn back a little surplus, 
we are all right. 


In arriving at the cost of under- 
ground ducts, there was another ques- 
tion. We have a considerable mileage 
of underground system, and in install- 
ing these ducts we have made provision 
for fire alarms. The fire department 
of the City uses these ducts but they 
do not pay us any rental for them. 
The question is what should the cost 
of those ducts be charged to? 


MR. DREWRY: I do not think it 
is impossible to get a system to segre- 
gate the costs of domestic lighting 
from the costs of commercial lighting. 
Probably some day a system will be 
devised of segregating these two de- 
partments. There would be quite dif- 
ficult problems to solve in this connec- 
tion in some municipalities; in others 
it might be quite easy. 

If Mr. McIntyre has a definite basis 
of supplying his commercial custom- 
ers, and a definite equipment separate 
from domestic lighting, I think it 
would be easy to make a classification 
of commercial and domestic lighting, 
making two departments and segregat- 
ing the costs. One of the hardest 
things would be to get the true demand 


of each; but under certain conditions 
that might be very readily done. Gen- 
erally, the two rates are run hand in 
hand, and there is some relation be- 
tween them. ‘There is or should be a 
definite relation between the rates in 
all the municipalities; if there is not, 
there must be some specific reason 
which could be explained. 

All municipal power should be in- 
cluded. Sometimes there are so many 
detailed services ot small consequence 
rendered to the municipal buildings, 
and so on, that there is no account 
taken of them. If a hundred horse 
power is going to be taken at the 
City Hall, I would consider that would 
have to be taken into account. — 

The cost of the: duct system used 
by the fire alarm service should be 
charged to the fire department, worked 
out on a cost basis and credited to 
the revenue which is received from all 
services of the duct system. There is 
no justification for your giving the 
duct system free to the city. If you 
are anxious to be equitable to the 
town in giving back an adjustment on 
the hundred horse power at the City 
Hall, you should be equally exact in 
getting a rental from them for the 
duct system. 

MR. FE. I. SIFTON, Hamilton: I 
would like if the author could ex- 
plain to me why there is no diversity 
factor allowance on street lighting, 
while they do give a diversity factor 
allowance on waterworks pumping, 
which may be 24-hour power, 365 
days in the year. 


MR. DREWRY: Waterworks get 
no benefit for diversity with other 
departments, unless they can so re- 
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gulate the demand as to affect the 
peak of the municipality. Since street 
lighting cannot do that, it cannot ask 
for a diversity factor allowance. The 
basis of dividing the power costs in 
a municipality, as well as some of the 
other costs, is that of getting all loads 
to an unrestricted basis, and then they 
are all on an equal basis. If your 
waterworks are restricted to keep off 
the peak, they are then properly sub- 
ject to some consideration on that ac- 
count. The street lighting 1s not con- 
trollable and therefore it cannot be 
considered as entitled to benefit from 
it. 

If you consider that your munici- 
pality should give the street lighting 
consideration because the municipality 
is experiencing a need, then you im- 
mediately get into difficulty when 
changes come in the municipality, in 
these times when the peak occurrence 
may be only of passing consideration. 
We have municipalities which change 
their peak from daytime to night in 
the period of their growth, and from 
night to daytime. There is only one 
basis of dividing the costs and that 
is the unrestricted use of the power 
in the final adjustment. 


MR. SIFTON: I do not think my 
question is entirely answered. Hamil- 
ton has about five months when the 
peak is in the daytime and does not 
interfere with street lighting at all. 
We do not pay anything for power 
used for street lighting during those 
five months. The waterworks is heavy 
on the peak in that time. There is a 
diversity in the waterworks, but it 
is absolutely at the time when we 
do not need it. Very little help can 


be got from the waterworks at the 
time of our peak. It looks to me as 
if waterworks should not have the 
diversity but should be taken in on 
a 24-hour arrangement. 

MiODREW RY: It they cannot 
keep off the peak of the municipality 
with the waterworks load, certainly 
the waterworks should not receive any 
benefit from diversity. 

MR. SIFTON: They are both peak 
loads, and it seems strange to me that 
the system does not take cognizance 
OE it: 

MR. DREWRY: Unless restriction. 
gets you something by reduction of 
your costs, there is no reason for a 
restriction of your service. It would 
look to me as if there would be no 
benefit obtained by your keeping the 
waterworks off at certain times, as the 
demand is in the daytime. You could 
not get consideration by having that 
load off the peak, as it would not be 
a restricted load. 

MR. SIFTON: I am not speaking 
about any restriction of 33 1/3 or 10 
percent. Ol.) Dut | eeneral diversity 
factor, where your total demands to- 
falmup i, say, “150 “percent. of your 
actual demand. Now street lighting 
does not get anything there at all, while 
the waterworks does. 

MR. DREWRY: Would you give 
lighting any cut there? 

MEO SIFPTON:? Y¥ think it should 
come in under the general diversity 
factor. Our all day power load in the 
summer time is away from the street 
lighting load. Our power gets 33 
1/3 off, on account of diversity, the 
waterworks gets probably 30 percent. 
off while street lighting does not parti- 
cipate. 
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MR. DREWRY: The final basis of 
the division of power costs is an un- 
restricted use of the class that you 
are dealing with. Street lighting is 
an unrestricted use. 

Possibly some misunderstand the 
basis of reducing the power depart- 
ment’s demands to an_ unrestricted 
basis, and in order to explain that to 
you, I would refer you to sheet No. 1, 
and you will observe there that 11 h.p. 
represents the demand “of a class A 
customer in that municipality. That 
same class A customer is registered 
under Maximum Demand Reduced to 
Common Basis, and is also represented 
as 11 h.p. Now the final load upon 
which the power department is pro- 
rated with the others is 187 lisp, anid 
the 11 h.p. is still in there unreduced. 
It also appears as 11 h.p. in the pre- 
liminary chart reading taken off the 
charts, and represented in the very 
first column in the 222.6 k.w. There 


is no reduction in the demand of class 
A customers. It is a constant figure 
throughout. 

MROG. RVG REE RY ieee 
of Ont., Toronto: The total of the 
individual loads, power and _ water- 
works, street railway and_ lighting, 
shown on sheet No. 1 in the ordinary 
case would be much greater than the 
actual peak billed by the Hydro Com- 
mission, depending upon the diversity 
between that -total and~ the total 
amount of power billed—depending 
upon the relation between the total of 
the individual peaks charged to the 
departments and the total power billed 
by the Hydro-Electric Commission. 
I venture to say that in this particular 
example, while the total amount of 
power charged to the departments is 
553.9, the average power bill of the 
municipality would be much less. than 
that, perhaps 550 or down to 500 k.w. 
This has been found in working out 
many analyses. 
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Low Power Factor—Causes and Remedy 


By C. E. SCHWENGER, Distribution Engineer, 
Hydro-Electric System, Toronto. 


i—— noon foun 


OWER Factor may be express- 
ed as the ratio of power cur- 
rent to total current, or what 
is equivalent, the ratio of kilo- 

watts to total kilovolt amperes ex- 

pressed as a percentage. 


The total or line current may be 
looked upon as being made up of two 
components, a power component which 
is in phase with the voltage, and a re- 
active component which is 90 deg. out 
of phase with the voltage. This re- 
active component may be either 90 
deg. behind of 90 deg. ahead in time 
relation to the voltage and is then said 
to be “lagging” or “leading” the volt- 
age respectively. Currents having lag- 
produce “lagging” 
power factor and those having a “lead- 
ing’ component produce leading power 
factor. 


ging components 


Inductive apparatus such as induc- 
tion motors and transformers take 
currents having a lagging component 
and thus produce lagging power fac- 
tor. Condensers, either synchronous or 
Static, take currents having 
components, thereby bringing about 
leading power factor conditions. 


leading 


Non-inductive apparatus such as 


incandescent lamps and heating de- 


vices take currents from the line which 
have no reactive component. The cur- 
rent in this case is said to have a pow- 
er factor of 100 per cent, or unity, 
in other words it is made up entirely 
or 100 per cent. of power current 
component, i.e. current in phase with 
the voltage. 


Fig. 1. shows the reactive compon- 
ent at various power factors in re- 
active volt amperes per 1000 watts, 
(or kilowatt). 


Since at 100 per cent. power factor 
there is no reactive component we have 
here the case where, for any given power 
supplied, the current flowing is a mini- 
mum. At all other power factors the 
current flowing in the line is increased 
over this minimum amount by _ the 


/00o wats. 
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geomatric addition of the reactive 
component to the power component. 
This produces a current always larger 
than that flowing at 100 per cent. 
power factor. In other words we de- 
liver at the power factors lower than 
100 per cent. the same amount of 
power but with a greater line current. 


It is obvious that on account of this 
larger line current we will have to use 
larger wires, larger transformers and 
generators, in fact every apparatus 
through which the current flows will 
have to be of larger capacity than if 
operated at 100 per cent. power factor 
if same losses are to hold or if same 
efficiency is to result. 


Looking at it another way we find 
that generators, transformers, motors, 
etc., are rated on their current carry- 
ing capacity or in kilovolt amperes 
capacity. Since the kv-a. capacity re- 
quired to supply any given load is in- 
creased as power factor departs from 
100 per cent., it is obvious that any 
given device with definite kvy-a. rating 
cannot carry as much energy at low 
power factor as at 100 per cent. power 
factor. For this reason it has been 
found necessary to eliminate this 
wasteful loading of equipment by 1m- 
proving the power factor or in other 
words by using energy at lowest kvy-a. 
draw on the apparatus possible. 


Power contracts, therefore, provide 
a charge for this wasteful use of 
equipment by an extra charge for 
energy when taken at low power fac- 
tor. In this way investment and Op- 
erating charges on equipment so tied 
up are met. 


In Ontario where power is charged 


the Municipality on peak basis this 
wasteful use of equipment is taken 
care of by charging additional for 
power consumed at power factors less 
than 90 per cent. This charge is made 
on basis of 90 divided by actual power 
factor (when less than 90 per cent.) 
times the actual peak kilowatts (or 
horsepower ). 


AVA RAVA 
faclor \Watless ef 


yee: 


Referring to Fig. No. 2 we have 
data as to the magnitude of this pen- 
alty on the above basis at various 
power factors. A comparison is here 
shown between reactive component 
causing penalty and the actual penalty. 
This comparison shows that all re- 
active volt amperes in the load at 
power factors lower than 90 per cent. 
are paid tor on the basis of approx. 
SO per cent. of the prevailing power 
rate, the range being from 42.7 per cent. 
at 85 per cent. power factor to 56.2 
per cent. at 65 per cent. power factor. 
It is close enough for this discussion 
to say that the penalty is 50 per cent. 
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of prevailing energy rate. Thus for 
Toronto where prevailing rate is 
$24.00 per horsepower per annum, or 
$32.00 per kilowatt per annum, we are 
able to valuate reactive kilovolt am- 
peres causing penalty at $16.00 per 
reactive kv-a. per annum. If therefore 
we have large reactive ky-a. compo- 
nents in our loads the penalty becomes 
one of very considerable importance. 


I shall endeavour to list some of the 
causes of lower power factor looking 
upon the subject more as a system 
problem as well as to suggest remedies 
for it. The same line of reasoning 
wili apply to power factor of system 
units such as feeders, stations, étetor 
to individual consumers’ plants. 

Therefore let us consider that loads 
under 90 per cent. power factor be 
classed as low System Power Factor 
since under such conditions the system 
is penalized. 


Causes oF Lacctnc Power Factor. 

As mentioned above inductive ap- 
paratus produces lagging currents, We 
have in order of importance the follow- 
ing :— 

Induction Motor Loads. 

Transformers and other inductive 
apparatus such as meters, vibrators, 
rectifiers, etc. 


Volts Y Load 34 
495 Efficiency 86.9 
Power factor 79.5 
550 Efficiency 86.6 
Power factor 70.3 
GO5 Efficiency 86.3 


Power factor 55.5 


INpucTION Morors. 


Induction motors usually operate as 
such under all conditions of loading as 
loads having lagging power factor. 
The power factor varies also with the 
loading of the motor. 

Fig. 3. shows the characteristics of 
a typical induction motor one of 50 
h.p 550 volt, 3 phase, 25 cycle, 750 
rev. per. min. at different loadings and 
also at voltages 10 per cent. above and 
10 per cent. below normal rated volt- 
age. 

From this table it is seen that motors 
operated at light loads have inherently 
lower power factor than at full load. 
In other words motors put in too large 
for their job are a great detriment 
producing as they do both low power 
factor and low efficiency. This putt- 
ing in of motors too large for their 
job is known as over motoring. Over 
motoring is unfortunately a very com- 
mon practice and should be discouraged. 
Smaller motors should therefore be 
installed where there is over motoring. 
A great deal can be accomplished by 
doing this in consumer’s plant in which 
case not only is the consumer’s power 
factor increased and ‘his penalty is 
decreased, but also the system power 
factor, is improved and penalty de- 
creased. 


Load 4/4 Toad No. Load 
Amperes 
87 85.8 
86.9 90,3 19.2 
87.7 87.3 
81.5 86.6 21.6 
87.9 87.8 
68.5 76.3 32.0 


via ye 
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The Table Fig. No. 3, suggests a 
cure for over motoring and that is to 
operate at slightly low voltage. Under- 
loaded motors show considerable im- 
provement in power factor at low volt- 
age. There is under these conditions 
- slight decrease in motor efficiency. 
This however is not recommended as 
fully loaded motors on the same cir- 
cuits would then show an overload. On 
the other hand high voltage in every 
condition of loading greatly reduces 
the power factor. The remedy is ob- 
vious. High speed motors also show 
better power factor than those of lower 
speeds. It is therefore desirable to use 
motors having as high a speed as prac: 
tically possible. 


When loads having leading power 
factors aie injected into a system hav- 
ing lagging power factor, the reactive 
component of the leading power factor 
load is opposite to the reactive comp- 
onent of the inductive load and count- 
eracts it. Using condenser equipment 
on consumer’s plant where motor loads 
prevail will reduce the lagging reactive 
component and improve the power 
factor. I shall discuss this further 
under system power factor improve- 
ment. 


Motors themselves also have vary- 
ing characteristics and only motors 
which operate at high power factor 
and efficiencies should be used when- 
ever possible. Also as shown above 
motors which are operated at voltages 
above their normal rating should not 
be used. In many cases where motors 
are not standard but are rewound or 
second hand with unknown ratings, we 
are liable to get motors on the lines 


which are extremely bad offenders. I 


refer to the use of say a 440 volt motor 
on 550 volt circuit. This is occasion- 
ally done deliberately, a simple change 
on the nameplate and a 440 volt motor 
becomes one for 559 volts. The con- 
sumer does not know the difference. 
Such motors under no condition of 
loading can give good power factors. 
Normally 550 volt motors of poor de- 
sign when operated at even 575 volts 
will produce low power factor. Such 
conditions should 
looked into. As motors are usually in 
consumer’s plants it is good business 
to keep the consumer well informed on 
this subject as any benefit he may de- 
rive through power factor improve- 


be very closely 


ment is also enjoyed by the System. 


TRANSFORMERS. 


These are largely system devices and 
affect power factor. Also where used 
on consumer’s plant they affect con- 
Distribution 
transformers supplying residence con- 
sumers and power loads have a wide 
variety of exciting current values. 


sumer’s power factor. 


Transformers of 5-10-15 or 20 kv-a. 
of the standard types of a few years 
ago had exciting currents of from 6 
per cent. to 10 per cent. of full load 
current. These transformers have a 
normal voltage rating of 2200 volts 
primary and 110/220 or 550 volts 
secondary. Such transformers are 
usually operated on voltage raising 
taps so that 120/240 or 600 volts would 
be delivered by the transformer to the 
network which after allowing for 
secondary line, service line, and in- 
terior wiring voltage drop, allowed 
115 volts to be delivered to the con- 
sumer’s equipment. Transformers so 
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operated are over excited and would 
have exciting currents ranging from 
15 per cent. to 40 per cent. 

These exciting currents are active 
in affecting power factor and are Bite 
sent regardless of the load on the 
transformer. 

We have record of certain older 
transformers when operated 10 per 
cent. above normal voltage rating hav- 
ing considerably over 100 per cent. 
full load exciting currents thus at no 
load we have a kv-a. load on the lines 
of 100 per cent. of transformer rating. 
This transformer when fully loaded 
with 100 per cent. power factor load 
such as lamps would have a power 
factor of 70 per cent. The reactive 
component injected into the system by 
transformer exciting current is in re- 
active ky-a. approx. the rating of trans- 
former multiplied by the per cent. 
exciting current. 

It is therefore recommended that 
transformers having small exciting 
current values only be used. Trans- 
formers to meet this condition should 
be rated 2400-120/240 or 600 volts and 
at that voltage rating should not take 
much more than 2 per cent. exciting 
current. 

Thus take a system having say 250,- 
000 kv-a. in transformers 
125,000 kv-a. 13,200 volts to 4100 in 

sub-stations 
125,000 kv-a. Distribution transform- 
ers 


250,000 kvy-a. 

If we allow only 10 per cent. excit- 
ing current due to over excitation we 
have a reactive ky-a. component of 25,- 
000. If 2 per-cent. transformers are 
used exclusively this reactive com- 
ponent is cut down to 5000 reactive 


kv-a. We thus save for the System 
20,000 reactive kv-a. which might 
cause penalty and which would require 
this capacity in corrective equipment 
to eliminate. 

Thus 250,000 kv-a. in transformer 
Capacity gives reactive kvy-a. compo- 
nents of 
At 10 per cent. exciting current 25,000 
At 6 per cent. exciting current 15,000 
At 2 per cent. exciting current 5,000 

This shows that power factor can 
be greatly improved by using only 
transformers having the lowest excit- 
ing currents. 

Another bad offender from a power 
factor view point is the constant’ cur- 
rent transformer for supply of street 
lighting series circuits. These trans- 
formers when fully loaded have a re- 
active component 100 per cent. of the 
power component and produce includ- 
ing full load (non-inductive) only 70 
per cent. power factor. When there- 
fore a large capacity in constant cur- 
rent transformers is installed they 
should be selected with lowest possible 
magnetizing currents. Such trans- 
formers should at all times be well 
loaded because their bad power factor 
characteristics are considerably aggray- 
ated at partial loads. 


MISCELLANEOUS CAUSES. 

It might be interesting to examine 
the possible effect on power factor due 
to the load of shunt coils in induction 
watt hour meters. They have in the 
shunt circuit a loss in 110 volts coils 
of approx. 1.5 watts at 20 percent; 
power factor. 

If we have 125,000 meters we then 
have a watts loss of 187,500 or 18714 
kw. This load at 20 per cent. power 
factor has a reactive component of 
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926,000 volt ampere or 920 reactive 
kv-a., and if causing penalty produces a 
rather surprising amount. 

Care should be taken to place only 
induction meters on the line having 
highest power factor in shunt circuit. 
I have not collected data on this point 
but would like to have it discussed as 
I introduce it here to show how appa- 
rently small factors when present in 
large numbers become a considerable 
item. 

Other inductive equipment such as 
should also be 
chosen with a view to producing the 
least effect on power factor of the 
system. 

CoRRECTIVE EQUIPMENT. 
I have above indicated that devices 


voltage regulators 


having a reactive component “leading” 
when used on a system of low lagging 
power factor improve the power factor 
by reducing the size of the lagging re- 
active component. Condensers either 
synchronous or static produce such 
leading reactive components. 
Synchronous condensers are very et- 
fective and when installed in units of 
large capacity will produce leading re- 
active components for from $4.00 to 
$6.00 per reactive kv-a. with power at 
$32.00 per kw. per year. When thus 
used on a system we are able to cut 
down the reactive kv-a. penalties from 
$16.00 to $4.00 or $6.00. We now are 
able to valuate reactive kv-a. penalties 
at the lower figure. This is a decided 
improvement over non corrected pen- 
alty which as pointed out above costs 
$16.00 per reactive kv-a. 
chronous 


The syn- 


condenser however should 


not be looked upon as a “cure all’ for 
low power factor. It simply makes 
the penalty smaller but does not en- 
tirely eliminate it since you cannot eli- 
minate the cost of condenser operation. 

Static condensers although not yet 
commercially available at 25 cycles will 
also produce leading power factor 
components. However if used they 
would simply reduce the penalty in 
much the same manner as the syn- 
chronous condenser. 

There is also a recent arrival in the 
feld of a self excited synchronous 
motor made in small sizes at 60 cycles. 
This has a promising field of use in 
consumer’s® plants. This motor al- 
though having induction motor driving 
characteristics has leading power fac- 
tor component and would improve 
power factor much the same as a Syn- 
chronous condenser. It is now being 
developed, | understand, for 25 cycle 
operation. This motor will operate 
where any standard induction motor 
now operates and if put on the market 
at a reasonable price should help great- 
ly in producing better power factor. 

In concluding it should be noted that 
apparatus producing low power factor 
should be eliminated as much as pos- 
sible rather than to use remedial equip- 
ment to correct conditions which might 
just as easily have been left out in the 
first place. Much can be accomplished 
if we use good induction motors. 


Prevent Over Motoring. 


Use good transformers with low ex- 
citing currents load transformers effi- 
ciently or prevent over transformering. 


*, 
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Discussion 


Mee ied etn RI Se lorento:: 
Dierelise tue) “ndttero oly correction 
of power factor on the premises of 
miexe consumer os Teethink:, “that*’ as 
the most economical method where- 
by that can be accomplished, be- 
cause reduce his investment 
rather than increase it. 

We had a consumer using a load 
of about 2,000 horse-power, with a 
power factor running around 65 per 
cent. He had to increase his plant 
considerably, and by changing a 
number of the groups of motors 
from the old plan he was able to 
raise the power factor from 65 to 
85. There was also a synchronous 
set installed, but a great deal of the 
improvement was accomplished by 
the changing around of the motors 
and getting the proper 
stalled. 

In another case of a smaller 
plant, where a consumer had 118 
horse-power, he had to increase the 
size of his plant. By changing the 
grouping and loading of his motors 
he materially decreased what he 
would have had to install, and his 
power factor was raised to about 
85 per cent., from around 70 per 
cent. 

There are other things to which 
we have-to. give consideration in 
the raising of the power factor on 
the consumer’s premises; but it ap- 
pears to me, the most important 
step in trying to improve the power 
factor is to obtain apparatus which 
will be conducive to a high power 
factor. 

I might take the liberty of even 


we 


size in- 


suggesting that the Fynn Weichsel 
motor is one of the outstanding 


developments of this year along — 
those lines. 
Limiovould: slike aston waste Mp. 


Schwenger a question, the answer 
to which would be of interest to 
many. When he speaks of install- 
the power factor corrective 
equipment on the central station 
end, I would like to ask how far- 
reaching it is in its effect on the 
system? 

MR. SCHWENGER: Before an- 
swering the last question, I would 
like to point out, in connection with 
that 2,000 horse-power connected 
load, that in addition to the elim- 
ination of considerable over-motor- 
ing in that plant, it was found that 
the consumer, who was buying 
power at 12,000 volts and stepping 
it down in his own transformer, 
was using too high a voltage on his 
motors; and by lowering that he 
improved the power factor. 

In regard to the question as to 
how far-reaching corrective power 
factor equipment is, I might say it 
has its greatest effect where it is 
in the consumer’s plant; that is, it 
reduces the current in the consum- 
er’s wiring, in the transformer and 
has its effect through the sub-sta- 
tion transformers back to the source. 

Meee LOEN ES NAN Schs 
wenger in his paper made mention 
of a motor being developed. I 
understand Mr. Ewings, of the 
Wagner Motor Company, is in the 
room. He might possibly wish to 
give some description of the motor. 


ing 
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MR. W. S. EWINGS, Wagner 
Electric Mfg. Co., Toronto: I did not 
intend to give any detailed descrip- 
tion of the motor, but possibly a 

few brief remarks about some of its 
characteristics might be interesting 
to the gentlemen who are not fa- 
miliar with it. As Mr. Schwenger 
pointed out, the synchronous con- 
denser is of course an effective 
power factor but as 
such machines are usually made in 
large sizes it is only suitable for 
application at some central point in 
the distributing system or in plants 
which have pretty large connected 
loads. It does not help out the case 
of the smaller industrial plant 
where the total load is not suffi- 
cient to warrant the expenditure 
required to put in a machine of that 
elassi For small “plants,. the static 
condenser has been about the only 
corrective means, and that, L be- 
lieve, is not available in 25 cycle 
equipment. 


corrective; 


The new type of motor which has 
been mentioned is made in sizes as 
small asso) horsé-power, so that it 
works in just as well in the small 
industrial plant as it does in the 
very, larve plant. vie micht-calliit ia 
self-excited synchronous induction 
motor, as it combines the charact- 
eristics of the ordinary induction 
and synchronous motor, and the 
starting current and over-loading 
capacity of any good slip-ring 
motor; but it operates at a syn- 
chronous speed, instead of at only 
about 95 per cent. of synchronous 
speed, as an induction motor does. 
When the motor comes up to the syn- 


chronous speed, it will carry up to 150 
per cent. load. 

As it is ordinarily designed for 
use in conjunction with other mot- 
ors the Fynn Weichsel would have 
a leading power factor of some- 
where around 50 per cent. or 55 
per cent. at low load; 90 or 92 per 
cent. leading at full load; the curve 
gradually slopes down and unity 
power factor is reached at about 
165 per cent. load. After a load of 
about 165 per cent. is reached, the 
motor does not fall out of step and 
stop, as an ordinary synchronous 
motor does, but beyond that point 
it continues to operate just as an 
ordinary slip-ring induction motor 
and with a lagging power factor 
similar to that of any standard in- 
duction motor. 


Both Mir. Schwenger and Mi 
Harris have pointed out the desir- 
ability of preventing over-motoring 
in a consumer’s plant. Naturally, 
that is very important, but it is a 
pretty hard proposition to take care 
of that, in many cases, because in- 
dustrial- conditions’ “chanzew 7se 
much that a motor which is now 
loaded up to full capacity may be 
carrying only 25 per cent. load next 
week. That renders it very difficult 
to take care of the over-motoring 
condition in the average plant. In 
a plant where motors of the Fynn 
Weichsel type are used in conjunc- 
tion with other motors, I think 
over-motoring is not such an im- 
portant factor, because the leading 
power factor characteristics of the 
Fynn Weichsel enables it to com- 
pensate for the lagging power fac- 
tor of the induction motor. 
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From a customer’s standpoint, a 
motor of this type seems to be a 
good proposition, because it not 
only gives a power factor corrective 
but at the same time gives him a 
motor capable of handling any type 
of constant speed load. It has all 
the operating characteristics of the 
regular slip-ring motor; incidental, 
of course, with the power factor 
corrective feature there is also the 
voltage regulating feature. 


The same thing applies, of course, 
from the central station standpoint, 
but there you have the important 
feature that. the power factor cor- 
Fection 1s taken care, of:in the.con- 
sumer’s plant, which is the logical 
place for it; and in that way you 
get the improved conditions so far 
as line losses and transformer cap- 
acity and all the rest of it are con- 
cerned. 


These motors have been in ser- 
vice now for a number of months; 
but up until the present time 25 
cycle ratings have not been avail- 
able. They are now under con- 
struction and, I believe, that in the 
very near future there will be 25 
cycle machines on the market. 

Wik He O. FISK, —Peterboro: 
After all, is not the kv-a. meter the 
answer to this whole situation? 
Kvy-a. is what we are selling, and 
that is what our consumers are tak- 
ing. The average consumer seems 
to think it is well to get a motor 
a little larger than his actual needs. 
I think the average consumer al- 
ways has it in his mind that his 
business will grow, and that when 
buying a motor now he would do 
well to have it a little large. If he 


is bound to persist in it, why not 
put in a synchronous motor in your 
station, take your ky-a. meter readings 
and make money? 

Wik Boel ASHWORTH, “T o- 
ronto: I am very much interested in 
what Mr. Fisk has said,-and in a 
measure he is very correct, too. 
There is usu one: point, that the 
kv-a. meters do not measure cost, 
that is to say the reactive com- 
ponent does not cost you as much 
as the power component. Why 
should we try to get a meter that 
will automatically perform the mix- 
ing up of those two elements, reac- 
tive current and real power, when they 
really should be studied separately ? 
That is to say, reactive power costs 
$3 or $4 a horse power to supply. Real 
power costs—it is a little doubtful now 
about just what it costs. 

To my mind if you are going to 
measure ky-a. and bill on that exclu- 
sively, you are penalizing the man 
who gets an induction motor with a 
good air gap, a good safety capacity, 
and also the man who is working 
nights, perhaps, when the voltage is 
high and the power factor is low. 
During the war there were some men 
who would put on a high peak and 
made a lot of money for us, while 
the power during the night hardly 
cost us anything. 

It should not be a very difficult 
matter to study out the respective 
power component and the reactive 
component for all the different power 
factors from 100 down to 50. Take, 
for instance 70 per cent. power factor, 
your reactive component is equal to 
your power component. I think it 
would be a very pretty subject for the 
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Rate Committee to work on and pre- 
pare a table of proper corrections for 
power factor which you could consult 
and which would enable you to charge 
a customer in such a way that he 
would be paying at cost for what he 
got. That would remove the evil or 
make it so that it would no longer be 
an evil. 


Some man might prefer to have a 
low power factor, as it might suit his 
requirements. He might want to have 
a little motor for every machine, which 


is very much discouraged by the kv-a. 


meter readings. 


It "seems te me. that the devices 
which are advocated for 
power .factor are all in the wrong di- 
rection, in the direction of a 
small air gap, of a motor that is too 
small and a lowering of the voltage, 
which will tend to burn out your 
motors. All these things are sacrificing 


what is really good, safe engineering 


correcting 


Very. 


practice, for raising the power factor 
and cutting down the power factor 
cost. 


MR. M. J. McHENRY, Ferranti 
Meter and Transformer Co., Toronto: 
Up to within the last few years the 
question of power factor has been 
largely neglected by the central sta- 
tions in the United States and Can- 
ada. Recently it has been given very 
careful consideration, and I think pro- 
bably one of the reasons why it has 
been given consideration is due to the 
fact that all equipment installed by 
central stations has cost considerably 
more-since the War than it did before; 
and that raises the cost of supplying 
the reactive component. 

Mr. Fisk, of Peterboro, raised the 


point as to why we should correct the 
power factor at the consumer’s prem- 
ises, and not bill the consumer on a 
kv-a. basis, or have him pay for both 
the power component and the reactive 
component, and correct it at your own 
station, thereby reducing your own 
penalty. That does not work out to 
the advantage of the central station, 
because it neglects entirely the cap- 
acity that is necessary at the central 
station to supply the individual con- 
sumer. 


If an industrial plant has a power 
factor of 65° per -cent:, the reactive 
component for which he is penalized is 
approximately OO" "per “cent oi. te 
power component. That means that 
for that particular customer the trans- 
former capacity and meter capacity is 
60 per cent. greater than would ordin- 
arily have to be supplied, and the cen- 
tral station has to make that additional 
capital expenditure to supply that cus- 
tomer ; and that is entirely unnecessary 
in a great many cases. 


To the individual consumer, the 
question of his power factor and the 
remedy to be applied, if he has a low 
power factor, cannot be generalized. I 
think it is a question of looking into 
the individual consumer’s proposition 
and analyzing it individually for each 
proposition. It has been already 
pointed out by Mr. Schwenger and 
several other speakers that a great 
deal can be done by preventing over- 
motoring, and by re-arranging or re- 
grouping the motors and machines in 
the customer’s plant in such a manner 
that his power factor may be very mat- 
erially lowered. I have in mind a case 
of a plant which had a load of approx- 
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imately 150 kw., and a power factor of 
about 68 per cent., which plant was 
supplied through a bank of transform- 
ers totalling 150 kv-a. Now the bank 
in question, in order to carry that load, 
had to carry about 250 kv-a., and the 
transformers supplying that had to 
carry that overload. By re-grouping 
the motors and the machines, the 
power factor was increased to 85 per 
cent., and he had two motors put out 
of operation, and carried them as 
spares. That can be done in a great 
many existing plants, and can be ac- 
complished with very little expense to 
the consumer and with very great ben- 
efit to the central station. In other 
plants it may not be found possible to 
correct the power factor in that man- 
ner. 

A point has been raised in regard 
to plants where they desire individual 
drive for all their machines. In that 
case it 1s a difficult proposition to cor- 
rect the power factor by switching 
motors, and it is almost always  ne- 
cessary to install some extra corrective 
apparatus, such as static condensers or 
synchronous condensers.. At the pre- 
sent time the development of the syn- 
chronous condenser is very rapid; and 
I may ‘say that at the present time a 
synchronous motor has been developed 
in ratings from 50 horse-power up, 
which will be as easily applied as the 
standard induction motor. To do 
away with the usual complications in- 
volved in synchronous motors, equip- 
ment is supplied with a hand-operated 
starter, and it is simply started and 
operated as any other induction motor 
on the market to-day. I think there 
will be a big field for synchronous 
motors of this type in ordinary indus- 


trial plants. 

In regard to reactive load imposed 
on the system by the shunt coils of 
watt hour meters, Mr. Schwenger has 
pointed out that the power factor of the 
shuntcoils is approximately 20 per cent. 
I have not made a study of all meters 
and possibly his percentage may be an 
average. I know that in certain meters 
the power factor is considerably higher 
than that. In one particular meter 
which I have in mind it is approxim- 
ately 40 per cent., and I thought that 
probably the average percentage would 
be nearer 30 per cent. than 20 per cent. 

If the individual central stations will 
take the time to analyze the conditions 
in various consumer’s plants where 
they are suffering from low power 
factor conditions I feel sure that in al- 
most every case they can take the mat- 
terup with the consumer and point out 
to him where he is losing money and 
where the central station can be very 
much benefited if changes are made; 
and I think it is certainly good engin- 
eering practice to analyze these condi- 
tions and to try and remedy them. We 
are all working towards high efficiency 
from every standpoint and I person- 
ally feel that the idea of allowing a 
plant to go along with a 60 or 65 per 
cent. power factor and penalizing it 
on its low power factor is a wrong 
idea. 

MR. G.N. BRACE, Canadian Gen- 
eral Electric Co., Toronto: There are 
just two points in which I was specially 
interested, the question of the voltage 
to be applied on transformers, and the 
question of the proper value of excit- 
ing current. 

We, as manufacturers, of course 
have subscribed to the Canadian En- 
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gineering standards. The voltage there 


was fixed at 2,200 volts; but we have 


found by actual practice that many 
municipalities are asking for 2,400 
volt stock. That means that we have 
to carry two different standards, and 
that the cost of production goes up. 
We are quite agreeable to manufacture 
any voltage that is required, but we 
would like to settle on one voltage, if 
that can be done. 

Mr. Schwenger puts the exciting 
current which should be allowed at 
ingthemlarger size ot 
transformers that is quite feasible; 


two per cent. 


but when you get down to the smaller 
transformers it is quite a different 
Lf syoudtake the *Z5" kv-a. 
transformer, to reduce the percentage, 


proposition. 


costs in the neighbourhood of $10. In 
Toronto a $16 reactive kv-a. nets you 
a difference or a saving in penalty of 
about 85 cents a year, and with com- 
pound interest it would take you from 
15 to 20 years to save the $10, even 
under maximum conditions. There- 
fore, it would appear that even under 
the worst conditions you are paying 
rather excessively for the slight losses 
I think it would 
be of great benefit to everybody con- 
cerned if there should be some new ar- 


of excited current. 


rangement, especially in regard to 25 
cycle districts——it does not apply so 
much to 60 cycle districts,—if the 
manufacturers and the municipalities 
could get together once again, either 
in or out of the Engineering Stand- 
ards’ Association, and decide upon one 
voltage, and while it cannot be decided 
exactly what exciting current can be 
given, there could be a better under- 
standing in that regard. 

MRaeS 2.8. LIN ES, finecotr 


Meter Co., Toronto: 
the volt ammeters 


With regard to 
and the powcr 
factor, I suggest it is not much good 
to simply go after the power factor. 
It would seem to be very much bet- 
ter, instead of getting at watt ratings 
or a power factor rating if you would 
go right at it and work it out. 

I think it might be interesting to 
know that the Canadian Electrical As- 
sociation at their Convention brought 
in Mr. Fisk’s suggestion that all power 
factors should be measured on a 
straight kv-a. 

MR JOS! SHOWALTER ae 
adian Westinghouse Co., Toronto: A 
meter is a bit’ of apparatus that we 
can afford to have a wattless compo- 
nent to. The wattless component is 
what gives the meter its kick. If we 
had a meter from a designer’s point of 
view it would have a zero power fact- 
or. If it had a hundred per cent. pow- 
er factor, it would not go at all, it 
would not have any kick. 

MR.C. W. BAKER, Packard Elec- 
tric Co., St. Catharines: I think it is 
a mistake to consider this matter of 
meter loss as a matter of power factor ; 
it should be done as a matter of reac- 
tive watts. As Mr. Showalter says, 
from the designer’s point of view we 
design a meter to have as low a power 
factor as possible. Mr. Schwenger’s 
view appears to be to have as high a 
power factor as possible. The real 
common ground is to have as good a 
meter as we can get. If we get too 
high a power factor, we are apt to re- 
quire too much compensation in our 
meter, and it is quite possible to affect 
the meter’s performance. In a very 
broad way, the lower the power fac- 
tor the better the meter’s performance. 
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Induction Regulators—When are these 
Necessary and Where Should 
They be Installed? 


By F. F. AMBUHL, Assistant to Chief Engineer, 
Hydro-Electric System, Toronto. 


—n oon Se I—— 


ORTAGE, tregulation “1s a 
problem which has con- 
fronted the managers and 
engineers of Distribution 
Systems from the beginning of the 
electrical industry. The ill effects of 
fluctuating voltage is becoming more 
generally realized by the public and 
perhaps no other phase of the service 
more easily tends to create dissatis- 
faction among light and power con- 
sumers than fluctuating voltage. 


On a large and extensive system, 
such as the Ontario System, the sub- 
ject of voltage regulation often be- 
comes an important problem. The 
various steps of transformation, long 
lines, characteristics of the lines, and 
character of the load, all have a. de- 
cided effect on voltage regulation. The 
quality of service cannot be considered 
satisfactory unless the voltage regula- 
tion is satisfactory and while con- 
tinuity of service is generally re- 
cognized as the prime requisite, the 
quality of service is next in import- 
ance. 


The value of good voltage regula- 
tion depends on the purpose for which 
power is used and probably has its 
maximum value in lighting. 


The percentage of power used for 
lighting by the different municipalities, 
varies considerably, though, the in- 
candescent lamp is used to a greater ex- 
tent and by a far greater number of 
consumers than any other electrical 
device 

Voltage variation has a greater effect 
on incandescent lamps than any other 
electrical device, and for this reason 
and on account of its extended use, 
the public to a very great extent judge 
the efficiency of a system’s supply by 
the quality of the lighting. 


Such appliances as electric ranges, 
flatirons, toasters, hot water boilers, 
percolators, warming pads, etc., also 
make up a considerable load and re- 
quire nearly as close regulation as in 
candescent lamps for their satisfactory 
operation. 


In practically all heating devices, the 
power consumed varies approximate- 
ly as the square of the voltage applied ; 
thus, if the voltage drops five per cent. 
the power consumption will be reduced 
nearly 10 per cent. 


No doubt the cause of many com- 
plaints, received from customers, that 
their electrical devices are unsatis- 
factory, are traceable to low voltage. 
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In this particular field, as in the case The effect of a variation in voltage 
of lighting, good voltage regulation on the candle power of incandescent 
will go a long way toward keeping the lamps is shown on Fist il. 
consumer satisfied. It will be noticed from this, that for 
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each per cent. variation in voltage, 
there is approximately 31% per cent. 
variation in candle power ; for instance, 
if a feeder has 4 per cent. variation in 
voltage (2 per cent. plus or minus) 
there will be a variation in candle 
power of approximately 14 per cent. 
It will be seen from this that with a 
lower voltage, the cost per candle 
increases and with a voltage 
above normal, the cost per candle 
power decreases. This is of course, 
based on the assumption that the cost 
per candle power at 100 per cent. volt- 
age 1s also 100 per cent. (see Fig.2). 

One might assume from this that it 
would be more efficient to operate in- 
candescent lamps at a voltage above 
normal. By referring to Fig. 3, it will 
be seen that a variation 


power 


in voltage 


108 i 112 1|4 116 


Miko IN PERCENT. 


RELATION oF LAmP LIFE TO VOLTAGE 
AVERAGE PERFORMANCE OF TUNGSTEN FILAMENT LAMPS. 


Fig 3 ; 
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greatly effects the life of incandescent 
lamps and that any increase of voltage 
shortens their life rapidly. The volt- 
age rating of the lamp is therefore 
based on the cost of the lamp, its 
average efficiency, and cost of power. 
This can however, only be determined 
approximately. 


The amount of power consumed by 
an incandescent lamp, as shown on 
Fig. 1, also decreases rapidly with de- 
creased voltage and varies in the pro- 
portion of approximately 1.6 per cent. 
power for each per cent. voltage. Volt- 
age variation also has a considerable 
effect on the revenue obtained. As- 
sume for instance, that 40 watt lamps 
are thevaverage size/and that 1000 
hours per year is the average service 
also that the power rate is two cents 
per kw. hour. Then for each per cent. 
drop in voltage, there is an annual loss 
in revenue of 1.28 cents per lamp. On 
the assumption that the average volt- 
age is 3 per cent. low, the annual loss 
to the Distribution System in lighting 
revenue would be 4.8 per cent. 


Since raising the voltage would in- 
crease the peak load, and if power is 
paid for on a peak basis by the muni- 
cipality, it will be seen that this would 
to some extent off-set any gain in re- 
venue on account of its effect on the 
peak load. 
peak does not occur every month dur- 
ing the lighting period (say between 
6 p.m. and 11 p.m.) there would in all 
probability be a balance in favor of the 
regulated feeder. 


On the basis of the above, the dif- 
ference in increase cost for power and 
increase revenue per lamp per an- 
num for each per cent. rise in voltage, 


If, however, the system. 


is only a fraction of a cent. and may 
be either in favor or against the re- 
culated feeder, depending on the time 
of the system peak, diversity of the 
lamp load, and power rates. But in 
any case it is a very small percentage 
of the total lighting revenue. This is 
on the assumption that the municipal- 
ity pays $30.00 per kw. year for its 
power. 

The object, however, is to regulate 
the voltage and thereby improve the 
service, though this cannot be obtain- 
ed without the expense of regulating 
equipment to compensate for the var- 
iation in voltage. 

Assuming a 5 per cent. regulator, 
200 Amperes, 2400 volts having a 
range of 5 per cent. buck or boost to 
cost $2,000.00, that the fixed charges 
are 12 per cent., that the losses-in the 
regulator during peak load is 4 per 
cent. and that the municipality pays 
for its power on a peak basis at the 
rate of $30.00 per kw. year, then the 
total annual fixed charges less install- 
ation cost is approximately $270.00. 


The question arises as to whether 
the increase in voltage should be ob- 
tained by increasing the line copper 
or installing a regulator. 


This depends on the relation be- 
tween 

The cost of additional line copper 
sufficient to reduce the voltage drop 
of the line to a permissable amount 
plus the line loss, and: 

The cost..of. a regulator plus the 
cost of the losses in the regulator and 
in the line. 

It must be remembered, however, 
that this has reference only to a rise 
in voltage to compensate for line drop, 
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and that the increase in copper, not 
only does not eliminate the voltage 
drop entirely, but does not take care 
of voltage variation, either on the 
feeder or of the supply. 

The voltage regulator will give in- 
finitely better results even though the 
annual charges mav be slightly more 
for a regulated feeder than for addi- 
tional line copper alone. 

As an example, assume 200 
ampere, 2300 volt single phase feed- 
ers (480 kv-a. feeder) 1% miles long, 
one using 4/0 feeder with a 5 per 
cent. regulator (24 kv-a.), and another 
SOOM! Scir. feeder without a 
regulator. | 


two 


mils. 


Bet CAM ILOD 2.0 «scabs, .pcse avn peerrpnerroe-ceeee* 
I’R loss in Feeder during peak................ 
camel Oss wil eRe UlALOL. r.sc. tector ceresratereatats 


Cost of tine @ $ .25 per Ib. (Weather Proof) $7,100.00 


Peer me COIN ALO a Ratan se, Sonccscspnustesinaeh sees 
Cocte to min otally FeCl al Ol, .\2...<ensarverseere: 


as Tas AVES INO G25 aavicss tose capes: 


regulated feeder will still be 4 per 
cent. low, and as there will also be a 
further drop at the consumer this 
should be reduced. Now to reduce this 
drop (4 per cent.) by one half, would 
require double the copper or an in- 
creased cost of $7100.00. On the other 
hand, if the regulator was placed on 
the 500 m. cir. mils. feeder the in- 
creased cost in investment would be 
only $2500, and the voltage would not 
only be brought up to normal at the 
load centre, but there would be suffi- 
cient range to boost the voltage 6 per 
cent. over normal or take care of any 
variation in the supply voltage up to 
this amount. 


ANNUAL CHARGES. 


Feeder loss @ $30 per kw. Year acct. peak$ 420.00 


Plus 10 per cent. Fixed charges on investment.. 


Increased operating cost with regulator 


In this example the increased an- 
nual operating cost ($425.00) of the 
regulated feeder does not justify the 


saving ininvestment ($1,450.00) from: 


a purely economical point of view, 
though, with the regulated feeder the 
voltage at the load will be 
maintained at normal, while the un- 


centre 


500 m.cir. mils Feeder 4/0 Feeder 
eos ae 4% 8+% 
sian 14.0 32.00 
1 Sees 1.0 

$3,150.00 

Pee Sree 2,000.00 
AORN 500.00 
$7,100.00 $5,650.00 

ee $1,450.00 
$ 990.00 

710.00 565.00 

$1,130.00 $1,555.00 

RRs een ein? § bend eds Maia st $ 425.00 


It is interesting to note also that 
with the regulator installed on the 500 
Feeder, the total annual 
operating cost is less than if it was 
used with the 4/0 Feeder. 

It appears therefore, that the copper 
should be increased to a point where 
the annual investment charges are ap- 


in. heim. “mils: 
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proximately equal to the cost of ener- 
gy lost in the conductor and a regu- 
lator installed sufficiently large to take 
care of any voltage drop and voltage 
variation in both the feeder and supply 
voltage. 

Any specific example, however, can- 
not be used generally as the cost of 
power, basis on which power is pur- 
chased, length of lines, prevailing price 
of copper, load factor, etc., all must 
be considered and may change the re- 
lation somewhat. 


REGULATION OF FEEDERS. 


The amount of compensation re- 
quired on a distribution system to 
maintain constant potential to the in- 
dividual consumer, depends upon the 
amount and character of the load and 
the length and characteristics of the 
feeders. 

Since the peak load occurs at dif- 
ferent times on different feeders, it 
is evident that good regulation of the 
entire system can be maintained only 
by the regulation of each feeder inde- 
pendently. 

It is the usual practice to establish 
a centre of distribution on each feeder 
and regulate for this centre. The re- 
sults obtained are best determined by 
taking voltage readings on the second- 
ary side of the distributing transform- 
ers located on different sections of the 
feeder. In Toronto, graphic volt- 
meters are permanently located on dif- 
ferent sections of each feeder and a 
constant record is kept of the voltage 
regulation. 

In this way any change in the feeder 
which may effect the voltage regula- 
tion, 1s noticed at once and the regu- 


lator adjusted to take care of the 
changed condition. 


SELECTION OF REGULATION. 


The induction regulator is in effect 
a variable ratio transformer, its rating 
being based on its transformer cap- 
acity at full load. It is so designed 
that it will produce a specified range 
in voltage at full load kv-a. with a 
power factor of about 85 per cent. 

A simple method however, for de- 
termining the correct size of a regu- 
lator, is to assume that for a single 
phase regulator, the kv-a. rating is 
equal to the product of the voltage 
times the current of circuit times the 
per cent. regulation. For a three phase 
regulator the kv-a. rating is equal to 
the product of the voltage times the 
current of the circuit, times the per 
cent. regulation, times the square root 
of three. 

For a single phase regulator the 
secondary voltage equals the per cent. 
regulation, whereas, with the three 
phase regulator, the secondary voltage 
of each phase equals the per cent. regu- 
lation times the primary voltage divid- 
ed by the square root of three. 

The standard equipment for a single 
phase regulator consists of :— 

1. The induction regulator. 

2. An operating motor which is 
usually a polyphase motor equipped 
with an electrically operated brake and 
drives the rotor of the regulator 
through a worm and gear. 

3. A primary relay or contact mak- 
ing voltmeter used for energizing the 
secondary relay. 

4. A secondary relay used for en- 
erging the operating motor. 

5. A potential transformer. 
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6. A current transformer. 
7. A line drop compensator. 


The standard equipment for a three 
phase regulator, is the same’as for the 
single phase regulator except that two 
current transformers are used in order 
that at 100 per cent. power factor, a 
current and voltage may be obtained 
for the compensator that are in phase 
with each other and which will result 
in more correct operation at lower 
power factor. 


Both single phase and three phase 
regulators have a range twice that at 
which they are rated, that is a 10 per 
cent. regulator will boost or buck 10 
per cent. giving a range of 20 per cent. 


In case of the single phase regulator 
the variable secondary voltage adds to 
or substracts from the line voltage in 
phase with it while in the three phase 
regulator the secondary voltage is 
constant for all positions of the rotor 
but changes its phase relation with 
Tespect to the line voltage and in so 
doing not only changes the value of the 
feeder voltage but changes the phase 
relation of the feeder voltage with 
respect to the bus voltage. The feeder 
voltage is in phase with the bus volt- 
age only when the regulator is in the 
full boost or full buck position. Re- 
Pertine (to lFies 4408S represents 
the station bus voltage and A'B'C! 
represents the feeder voltage with the 
regulator almost in the neutral position. 
A*B’C’ represents the feeder voltage 
with the regulator in full boost posi- 
tion, in which case the feeder voltage is 
in phase with the station bus voltage 
but higher by the amount of the re- 
gulator secondary voltage. 


In view of this difference in phase 
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relation between the feeder and bus 
voltage when using polyphase regu- 
lators, care must be exercised when 
connecting two feeders together out- 
side for transferring load and in no 
case should they be tied together un- 
less both feeders have polyphase regu- 
lators set by hand, so that the phase 
relation is the same on both feeders. 
Unless this is done a heavy circulat- 
ing current will flow through the feed- 
ers, due to the out of phase condition 
and cause the circuit breakers in the 
station to open thereby causing an in- 
terruption to the service. 

With single phase regulators it is 
only necessary to move the regulators 
to the neutral position and connect the 
corresponding phases of the two feed- 
ers together. The above applies also 
when taking a polyphase regulator out 
of service without interrupting the 
service. ) 

Figure 5 shows the boosting and 
lowering of the voltage by an induction 
regulator. It is customary with some 
operating companies to equip their re- 
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Curves Showing Boosting and Lowering of Feeder 
Voltage by an Induction Regulator 


gulators with a scale or indicator which 
automatically shows the boost or buck 
position of the regulator at any time 
logged along with 
the switchboard meter readings. In 
this way the proper automatic opera- 
tion of the regulators is continually 


and which may be 


checked. 
EFrect OF REGULATORS ON FEEDER 
VOLTAGE. 
Assume that it is desired to regulate 
a three phase, three wire, 2300 volt, 
100 Ampere feeder and that 10 per 


Fig ar 


cent. regulation is required. 

(a) One, three phase tO. perecent, 
regulator, rated 40 kv-a. 2300 
volts, 100 Amperes will produce 
10 per cent. buck or boost in the 
feeder voltage and is entirely sat- 
isfactory when the feeder is bal- 
anced. On unbalanced feeders 

however, the three phase regula- 

tors are not entirely satisfactory 
as all three phases are raised or 
lowered alike and as polyphase 
regulators are controlled by the 
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primary relay a single phase de- 
vice, all three phases are effected 
by any change in voltage of the 
phase, across which this relay is 
connected. 

Two, single phase 10 per cent. 
regulators rated 23 kv-a. each, 
2300 volts, 100 Amperes will pro- 
duce 10 per cent. buck or boost 
in the feeder voltage and will give 
fairly good results on unbalanced 
feeders when the unbalance is not 
great. Two single phase regula- 
tors cost approximately 15 per 
cent. more to install than one three 
phase regulator. 

Three, single phase 10 per cent. 
regulators, same as the two 
described above, would produce 15 
per cent. buck or boost in the 
feeder voltage and will give per- 
fect regulation on all phases, re- 
gardless of any unbalanced con- 
dition within the range of the re- 
gulators. In this case, however, 
three 714 per cent. regulators 
would answer the purpose. 

(d) On a three phase, four wire 
feeder it is necessary to use either 
a three phase regulator or where 
the feeder is unbalanced, three 
single phase regulators are re- 
quired. Two single phase regula- 
tors will only regulate two phases 
of the feeder as the primary coil 
of each regulator is connected 
between the neutral and one phase. 
REGULATION oF BRANCH FEEDERS. 

It sometimes happens that a feeder 
is extended out to a suburban district, 
where the feeder is divided into two 
or more branches, each carrying a dif- 
ferent kind of load and perhaps at 
different times of the day. 


(b) 


(c) 


Automatic pole type regulators can 
be obtained and which may be installed 
on each of the branches. These are 
designed for out-door service and may 
be installed on the poles similarly to 
that of large distribution transformers. 
While this method of regulation is sat- 
isfactory, it is usually found quite ex- 
pensive. 

It is not within the scope of a paper 
of this kind to make a precise analysis 
of the many conditions effecting volt- 
age regulation on a feeder, though, if 
a reasonable amount of care is used in 
laying out the feeder system and au- 
tomatic induction regulators installed 
on each of the primary feeders, very 
satisfactory results will usually be ob- 
tained. 

Practically all large distributing sys- 
tems use induction regulators for their 
low voltage distribution and which is 
evident from the fact that the present 
combined output of two of the large 
manufacturing companies is over three 
thousand induction regulators annu- 
ally, with the number steadily increas- 
ing, 


GENERAL CONCLUSIONS. 


The amount and cost of regulation 
will depend on the voltage variation of 
the power supply and of the feeders, 
also, on the purpose for which power 
is used. If a feeder is to supply an 
industrial load, such as induction mo- 
tors, a variation of 10 per cent. would 
not be very objectionable, as this 
amount of variation in voltage does not 
cause an appreciable drop in the 
speed of an induction motor. On the 
other hand, if the feeder was supplying 
a lighting load, a 10 per cent. variation 
(say 4 per cent. in supply, and 6 per 
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cent. in feeder voltage) would cause 
approximately 35 per cent. variation in 
candle power of the lighting. 


The comparison of voltage variation 
on motor speed and candle power of 
incandescent lamps is shown in 
Figure 6. 

The variation in supply voltage (for 
municipalities supplied by the 
H.E.P.C.) is due to the drop in the 
110,000 volt lines, 110,000 volt trans- 
formers and where a municipality has 
a 13,200 volt network supplying the 
various sub-stations, there is also a 
further drop in this network and in the 
13,200 volt transformers before the 
power reaches the 2300 volt and 4000 
volt distribution. Part of the 2300 
volt feeder drop may be taken care of 
by increasing the copper, though this 
cannot be carried beyond an economical 
limit. It is evident then, that the most 
satisfactory method of over-coming 
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the combined voltage variation, is the 
installation of automatic induction re- 
gulators on the 2300 volt or 4000 volt 
lighting feeders. 
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Discussion 


MR. H. F. SHEARER, Welland: 
The question of induction regulators 
is one which 1s more and 
more to the front in the municipalities 
where the loads have been increasing. 
All of us have been faced with the 
necessity of increasing our load. In 
connection with this paper I would 
like to ask Mr. Schwenger how far 
the change from 2,300 to 4,000 volts 
has deferred the necessity of installing 
regulators. 

Wiles ee. GRE NCEE ale 
ronto: In Toronto matters have run 
so rapidly that we have changed to 
4.000 volts, not to prevent putting in 
the regulators, 


coming 


but because we could 


not get the feeders in fast enough. In 
Toronto we have bus variation, and 
that is one reason. why regulators were 
put on. 

MR.O.V.ANDERSON, Toronto: 
I have heard et there is some doubt 
as to the operation of three single 
phase regulators on the system. The 
point was brought out in Mr. Am- 
buhl’s paper that we will get perfect 
regulation, and it is true that you do 
eet perfect regulation.and on a light- 
ing system you have regulation in a 
far better manner than you can get 
in any other way. 

Of three-phase regulators it was said 
it was difficult to tie feeders together, 
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due to the displacement. If you want to 
operate on an emergency bus, you 
are in the same difficulty. In turning 
one of your feeders over on to the 
emergency bus, you must get the same 
phase relation. But with three single- 
phase regulators you have no difficulty 
in turning over and it will help you 
very greatly in the operation of your 
system. 

MR. R. H. STARR, Orillia: In 
changing over from 2,200 to 4,000 
volt connections, how is the consum- 


ers’ apparatus handled? If a man has 
2,200 volts, three-phase, directly con- 
nected, how is that taken care of ‘when 
changing over to 4,000 volts? 

MR. SCHWENGER: In answer- 
ing that for the City of Toronto, I 
would say that as far as motors are 
concerned, we have specified districts 
where 2,400 volt motors will not be 
taken on; they must be capable of be- 
ing connected for 4,100 volts. There 
are very few motors which are not 
capable of being changed over. 
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Discussions on Miscellaneous Subjects 


“Wuat Metuops Are Used For 
TREE TRIMMING”. 

Oe HT MS PARR Orda tn 
1919, when I went to Orillia, we had 
trouble on account of the trees, and 
the Parks’ Department would not let 
us trim them. I wrote around to differ- 
ent places making inquiries. Some said 
that they kept their poles down so as 
to have the wires come under the 
trees. Other places put in high poles. 
We have both high and low poles. We 
have some poles where the wires are 
up 55 feet in the air, and they are 
interfered with still. Where you let 
a tree grow up until you have to cut 
a tunnel through it you meet with 
difficulties. 


We started a campaign, and when- 
ever anybody would call up we would 
reply that it was tree trouble and the 
Parks’ Department would not let us 
trim the trees. A few days afterwards 
I met the Superintendent of the Parks’ 
Department and after that we got 
permission to trim the trees. We had 


a representative from the Forestry 
Department to give us instructions as 
to how to trim trees. Different trees 
should be trimmed in different sea- 
sons. For instance the maple trees 
should be trimmed preferably in July 
and August; and it is with the maples 
that we are bothered mostly in Orillia. 


Mi WIELS “MACLACH LAN, 
H.E.P.C. of Ont., Toronto: I might 
say that last February we had all 
the line foremen of the construction 
department in at Toronto and a re- 
presentative of the Forestry Depart- 
ment came down and gave them a talk 
on tree trimming. Then we got a tree 
in one of the larger rooms in the base- 
ment of the annex and had a man 
trim it showing how to do it. 


The Forestry Department has a 
booklet on tree trimming, which gives 
a lot of information, and by following 
it you can have your highway more 
beautiful and have your trees trimmed 
at the same time. 
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MR. H. O. FISK, Peterborough: 
With us the best results have been 
secured by building a three wire sys- 
tem under the trees. That allows the 
trees to grow up as high as heaven 
or as low down as they want to go. 
We have also found that the right 
thing to do is to trim a tree with 
some idea of the tree itself, not al- 
together with the idea of the lineman. 


Another thing is not to assume that 
we own the street entirely. Perhaps 
we do, but it is just as well not to 
assume that. You will get on just as 
well if you pull the doorbell and say 
“Please.” Another thing is to get the 
brush away as quickly as you have it 
cut off; because it looks big when ly- 
ing on the ground. 


Nie Se Baers 2b Ceo; Ont. 
Toronto: We find that there is a dif- 
ference of opinion among builders 
of lines as to lowering a line or put- 
ting it up in the air. The booklet of 
the Highways Department shows the 
trees below the wires, the idea being 
to trim the tree when it is young and 
round it out. For myself, I am in 
favour of the poles with the wires 
below the trees. I believe you will find 
somewhat the same difference in re- 
gard to this question that we have 
found in regard to the question of 
the bare copper wire as against the 
insulated. 


Me Mee ea oa DERSON,. ot. 
Thomas: The subject under discussion 
is a splendid one, because there is no 
municipality which has not gone up 
against the question of tree trimming ; 
and there is no more difficult question 
which a Commissioner has to solve. 

We have had a great deal of diffi- 


culty in our municipality over this 
question, and we believe that we have 
overcome it, at least to some extent. 
There is the manner in which the tree 
is trimmed and the care which has 
to be taken of it afterwards. The aver- 
age line superintendent has not in- 
terested himself in that, to any very 
great extent. 

We found that the prestige of our 
City was becoming somewhat im- 
paired on account of the mutilation of 
our shade trees. A city without shade 
trees does not amount to much, in my 
opinion. Shade trees are the making 
of the residential portion of any city. 

We have transferred the work of 
the care of the trees over to the Hor- 
ticultural Society. The people have 
absolute confidence in the Superin- 
tendent of the Horticultural Society, 
who is one who takes great interest 
in and makes a great study of and 
devotes a great deal of attention to 
tree trimming. The department takes 
care of the wires and so on. The 
Council takes care of the tree trim- 
ming, and the Board of Works takes 
care of the carrying away of the 
branches. In that way we have har- 
mony. 

In the first place, it was necessary 
to educate the people to the absolute 
necessity of wire clearance; then after 
that, the proper care of the tree under 
proper supervision. 

kee ee 
“Wat ARRANGEMENTS ARE MADE 
For Guy ANcHOoRS ON PRIVATE 
PROPERTY ?”” 

MR. R. H. STARR, Orillia: We 
try to make arrangements amicably 
with the party by going in and asking 
permission; and in the majority of 
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cases we succeed. When it comes to 
buying the right to plant a guy anchor, 
some of them want an_ exorbitant 
amount. With us no money has yet 
been expended. 

MR. H. O. FISK, Peterborough: 
There are three rules, the first is “Keep 
off”; the second is “Keep off” and the 
third also is “Keep off”. We will not 
place a pole on anybody’s private pro- 
perty especially for his convenience. 
If anybody wants a pole on his pro- 
perty he has to pay for it entirely, 
and then he owns it. It is there for 
his own convenience; and if that pro- 
perty is sold to the first, second or 
third party, and one of them comes to 
us and threatens us and says, “Take 
your pole off”, we say “All right. It 
is your pole.” Very often a little study 
will get around the need for a guy. 
I do not say that it can be done in 
every case, but it has been done in 
some very difficult situations. 

ane Le’ 
“WHEN Pores ARE Movep, WHo 
PANS Gosp” 

MK len G.UEVANS: Toronto: 
May I ask Mr. Fisk, of Peterborough, 
what are the conditions under which 
he would move the pole without cost 
to the customer? 

Mia oO. FISK Peterborough: 
If a man opens up a driveway to a 
garage or a laneway, we would move 
the pole six or eight feet, just to clear 
his driveway. But if he is putting in 
a gasoline pump for public service or 
something like that, we make him 
pay for it. 

Othe dee WEELIOT): -Galt: By 
whose permission were these poles 
placed, in the first place? Was it the 
- City Engineer ? 


Wie Hy STARR, Ordlia: An- 
swering for Orillia, we place our 
poles without any instructions from 
anybody. We try to lay them out to 
the best advantage, with regard to 
driveways and front doors. When you 
are placing poles in front of vacant 
properties, you do not know what 
the man who buys the property will 
want to do with it. 

Our idea is that where the pole 
interfered with a man’s driveway we 
would move the pole; but if it was 
to beautify the property and to get 
the pole over to the edge of his lot, 
the property owner must bear the cost. 
Personally, I have a pole in the centre 
of my lawn, and I have put up with 
it so as not to create a precedent. 

MR. W. K. SANDERSON, St. 
Lhomas: Where there is an applica- 
tion from an engineer of another 
utility to remove a _ pole, the cost 
should be included in the cost of the 
improvement of the Sirecta, aid, Col= 
sequently we expect that other utility 
to compensate the Hydro. 

Ve FATSCHIV EN GERA Vlo- 
ronto: In the first place, we get the 
approval of the City Engineer, and as 
to the line of the buildings. We do not 
get the location along the line in 
which to put down the poles. In cases 
where there is no sign of a driveway 
when we put in the pole, and a drive- 
way is put in later, the customer has 
to pay for changing the pole. In the 
same way, if the City puts in larger 
curves at intersections, they pay the 
costs. We do not pay the cost unless 
the pole has been put in front of a 
recognized driveway. 

MES. BOILER, H_E.P.C. of Ont, 
Toronto: My practice in two or three 
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small towns where the distribution 
system has been built in the last two or 
three years might be of interest. 

Knowing what we might be up 
against, I have always discussed with 
the Council, before the work was 
started, the appointment of some one 
man as an inspector, a man to be 
employed by the Council to decree as 
to the location of the poles. This ap- 
plies to small municipalities where 
they have no engineer looking after it. 
We have it understood that this man’s 
decision should be finally subject to 
the Council taking up any particular 
point. To help out the future Hydro 
Commission later on, it is also made 
clear to the Council that this inspect- 
or’s decision as to poles being final, 
any re-arrangement due to street work 
or to the desire of individuals shall 
be paid for by the party asking to 
have the pole removed. 


0 
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“WuHeEN Houses ArE Movep, WHO 
ASSUMES Cost OF CLEARING LINES?” 


VOR is SE Sih Orla: In 
connection with this subject, I might 
say that the Bell Telephone Company, 
wherever possible, attempt to collect 
money for altering the line, where the 
line is lower than the height demanded 
by the department or the Railway 
Board. 4 

The question of who owns the 
street affects the municipally owned 
electrical department less than it does 
the Bell Telephone Company. We 
have always taken the ground that if 
our wire was a foot or so lower than 
the standard called for, we would as- 
sume the cost. Where the lines are 
up the standard height or higher, we 


charge the party who is moving the 
house, either the contractor or the 
party who has bought the house; and 
we have had no difficulty in collecting 
so far. 

MR:.s He O.N FISK Peterocre: 
There is an Act regarding the moving 
of houses on highways, as it runs in 
my mind, although I cannot cite it. 
{ know at one time a person wanted 
to move an office) across the) street 
railway, which involved the cutting 
of a trolley wire. The result was that 
he took the chimney off his building 
and moved it. 

MR. “C. FOU SCHWEN GE ieee. 
ronto: I do not think there is a rule, 
as mentioned by Mr. Starr, as to the 
standard height of wires over the 
street, except as specified by the Rail- 
way Board. 

MR. STARR: I am not sure whe- 
ther it was the Railway Board, but 
there was some arrangement made, 
got out by the Hydro, and we have 
always endeavoured to run our new 
construction on that basis. 

MR. SCHWENGER: So far as we 
know, there is no rule at the present 
time. Our lines in Toronto are located 
on poles not more than twenty feet 
from the ground, and consequently 
they cross roadways approximately 18 
feet above the ground, or sometimes 
less. We do not know that we are 
violating any law or regulation. The 
owner of the house in all cases has 
to pay the cost of moving the wires. 

MR. STARR: Before the owner 
can move the house, he has to get a 
permit from the town or city authori- 
ties. 

MR. A. O. HUNT, London: We 


have a local by-law. whereby no one 
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is allowed to move a house before he 
gets permission. He has to deposit $50 
before he can be given permission. 
We send in our bill and get paid. 
Lately, however, we have found that 
$50 was not sufficient, and we are try- 
ing to work with the City Engineer 
so as to arrange that someone shall be 
sent out to go over the route and 
make an estimate as to the cost. The 
Bell Telephone Company has to be 
paid in the same way that we are. 

MR.W.C. McCOELL, Walkerviile : 
Our great trouble was in getting the 
contractor, or the man who is actually 
having the house moved, to pay. In 
the first place, there is a misunder- 
standing between the contractor and 
the owner. When he gets the order 
to have the work done, he does not 
figure, generally, on the cost of moy- 
ing the wires. Our procedure now, is 
to have him come in and sign a de- 
finite order covering the work, the 
same as he would for any other work, 
so that we have no further trouble 
with either the contractor or the own- 
er. We are operating in five muni- 
cipalities. In one of those municipali- 
ties they have a by-law covering this; 
in the other four they have not. We 
make a standard practice of charging 
for time and material. 

MR. J. G. ARCHIBALD, Wood- 
stock: In Woodstock we have had for 
some years a by-law requiring that 
the Chairman of the Board of Works 
and the Superintendent of the lighting 
system sign the permit before any 
building can be moved. We had con- 
siderable trouble about the cost of 
moving the wires, so about a year 
ago the by-law was amended requir- 
ing that the owner pay the cost in con- 


nection with the moving of the build- 
ing. On account of the permit having 
to be signed as it is, there is no trouble 
about the explanation of the costs. In 
every case we try to persuade the 
owner that the building is not worth > 
the cost of moving, and very often we 
are successful. 

MR. Aylmer: My idea 
would be to procure legislation to 
prevent the moving of buildings on 
streets where there are wires. In some 
cases it costs the municipality a lot of 
money, and sometimes it is absolutely 
impossible to get the wires back into 
place again as they were before. Some 
people say that you cannot stop them 
moving buildings, but anyone would 
have considerable trouble taking a 
building down the street in front of 
this hotel or down Yonge Street in 
Toronto. 

Chey PRESIDEN Ts) You might 
get into trouble, and be charged with 
interfering with personal liberty if 
you tried to get such legislation. But 
it would be a very nice thing if it 
could be done. 

MR.H. B. CHANT, Clinton: We 
had some difficulty about the moving 
of buildings, and I went to a Magis- 
trate. He showed me that we had to 
clear the way. 

*k ok 
“MetHops OF A.c. UNDERGROUND 
DistRIBUTION To OspvIATE NECESSITY 
Or TRANSFORMER INSTALLATIONS 
On City STREETS.” 


MR A’ JO MAGLEY, Moloney 
Electric Co., Toronto: If we do not 
put transformers on poles, the only 
place left for them is in the lane in 
rear of the residences or if there is 
no lane you have to put them in the 
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ground. 

There are two methods of put- 
ting them underground. One me- 
thod is the regular subway compart- 
ment with a manhole. About two 
months ago it was suggested to us 
that we bury a transformer in the 
ground and put earth all around it. 
When it was first presented to us 
we were very dubious about it. I 
thought first of all that the soil 
would be a pretty good jacket to 
retain the heat and ithat the trans- 
former “would wigwet very warm. 
However, we started out and made 
SOme tests: 


We selected for the test three 
standard 25-cycle transformers, 
with 2,400 volts primary and 220 
volts secondary. 


The transformers were the type 
J, the regular pole type; and we 
iImadé No changes 10) provide tor 
keeping “moisture out; ‘excepting 
that the cover was on the level with 
the top of the soil; all of the trans- 
former except the cover was ex- 
paced directly, LO tuemeorl. 


We started off with low loads 
and increased it daily, to see what 
tHeveiteet swould ‘be. a hersorl tein- 
perature was taken at some little 
distance from the transformer, so 
As notte -beraiected by the current, 
and rose gradually during the test 
trom 13.tovle deerees.)' That was 
taken about two feet down. That 
change was just the natural in- 
crease of the soil at this time of 
the year. I do not know how high 
it will get during the middle of the 
summer, for we have not yet test- 
ed that; it might go up as high as 
30 degrees centigrade. These trans- 


formers were used as under ordin- 
ary load conditions. 

The characteristics of the air- 
cooled transformer were such as 
you would expect, simply with 
peaks following the load. These 
peaks, for the transformers which 
were buried, followed about two 
hours after the load peak. 


We had one transformer buried 
in a box of sand, 7 feet square by 
about four feet deep. We thought 
sand would be about the worst 
condition we could find in this kind 
of service. We supposed that a cool 
soil would conduct the heat better 
than sand or a sandy soil with its 
multitude of air pockets. 


In general we find the tempera- 
ture rise for the transformer buried 
in sand is not so rapid as that of 
the transformer in air; on the other 
hand, the cooling of the transform- 
er in air was much more rapid than 
the cooling of the transformer in 
the sand. The buried transformers 


hold the temperature.” upo pretty 
well, whereas the air-cooled trans- 
former varied more. The buried 


about twice the 
temperature rise of the air-cooled 
transformer. 


transformer has 


It followed from this experiment 
that we had to increase the size of 
the case to bring the temperature 
down to ordinary limits. We have 
not collected enough Watai"as* yet 
to tell how large we should make 
the case, but I think it would be 
about double. That would increase 
the total weight and also the 
amount of oil; but by increasing 
the amount of oil it increases your 
overload, giving it a greater peak 
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capacity at the same time. 

It resolves itself into this, that 
it is a feasible proposition. We do 
not believe that the total cost will 
exceed 25 per cent., certainly not 
over 35 per cent. of that of an air- 
cooled transformer. To make it 
waterproof would not increase the 
cost very greatly. They would. not 
be laid in a street but in a yard or 
boulevard. They cannot be damaged 
if a strong enough cover is used. 


Bion ee IS OCH VWMEN GER o- 
ronto: About the same time that Mr. 
Magley conducted these tests, we con- 
ducted similar tests in Toronto, with 
the idea of finding out at what load 
a transformer buried directly in the 
ground could be operated. The idea 
back of it all was to develop an in- 
expensive method of underground 
distribution, burying the transformers 
underground without going to the ex- 
pense of building expensive subways 
and using subway transformers. 
Rough calculations show that if you 
consider a given kw. capacity on poles 
as 100 per cent., as the cost, if this 
direct burying scheme is_ successful, 
transformers could be installed at a 
eost Of net more: than 25 ‘or, 50: per 
cet. Over that om poles." Xs against 
that is the regular subway construc- 
tion which costs considerably over 200 
per cent. of similar capacity installed 
on poles. 


In Toronto we have a desire to 
beautify the residential section by 
keeping transformers and equip- 
ment of that kind off the streets. 
The consequence is that we put 
them on the business streets and 
at the present time the business 


streets are practically filled with 


abe 


TUE 


transformers, and we now have to 
go into the residential streets with 
transformers; and this scheme has 
been thought of as a possible solu- 
tion. As yet we have not secured 
sufficient data to say what the cost 
would be or what “the “possible 
operating difficulties would be, but 
we contemplate installing an ex- 
periment in buried transformers. 

Our tests show that a transform- 
er buried directly in the soil, operat- 
ingagainstasimilar transformer in the 
aire phas an oil, temperature .not 
more than 14 degrees higher than 
that of the transformer in the air; 
and that the temperature of the 
oil in the transformer buried in the 
ground follows almost directly the 
air temperature, the same as it 
would if it were hung on a pole. 
Mr. Magley’s tests also bear that 
out. 


We find, in addition to that, that 
the temperature of the soil around 
the transformer, 36 inches from it, 
is practically at the air temperature 
all the time; that is the heat is be- 
ing liberated in that 36 inches. On 
the whole, the scheme looks to be 
one well worth investigating and 
carrying to a conclusion. 


We buried transformers in sand, 
in much the same way that Mr. 
Magley did. We carried on different 
tests of loading. We operated a 
transformer at 50 per cent. load 
continuously, with four hour 
periods of 125 per cent. load. That 
corresponds somewhat to the load 
on distribution transformers in re- 
gular service. You get those con- 
ditions of temperature 
with the dry sand—about five feet 


maximum 
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of it all around the transformer— 
rising only moderately. 


WOR AS SB EE ee eee Oni 
Toronto: I would like to ask if you 
have worked out any scheme _ for 
leading the primary into the trans- 
former. 


MR. SCHWENGER: The method 
is open, especially in Toronto 
where we have a large number of 
small concrete poles. In that case 
we could put the 4,000 volt cable 
directly on a pole and run it down 
the nearest pole adjacent to the 
transformer installation, and put 
the cut-outs on the pole. We even 
had considered putting the temper- 
ature indicators on the pole as well, 
for ready inspection. Another fea- 
ture which has been thought of is 
in connection with burned out 
transformers, is that if a transform- 
er happens to burn out and has to be 
replaced, we would simply take off 
the cover, lift out the core and put 
a new one in. The leads running in 
would be provided with connectors, 
The job is practicaly a complete lead- 
covered job from the pole right down. 


I might mention another possibility. 


In Toronto, on the one system, we ‘ 


Such a box could 
be used adjacent to the transformer 
for the housing of an oil fuse or some 
other high grade fuse which would 
be safe’ to “operate. 


MR. J. G. JACKSON, Chatham: 
I would like to inquire as to the posi- 
tion of such transformers in the paved 
areas. There the possibility that the 
distribution of heat would be very 
different, and also the moisture in the 


have pillar boxes. 


soil would be an important factor. 


This suggestion of installing trans- 
formers underground is very interest- 
ing, but I think it would perhaps 
have a somewhat limited application. 
It might be useful in certain districts 
and under certain conditions; but if 
the cost would approximate one-third 
or more over the actual cost of over- 
head installation, it might reach the 
point of cost of a standard manhole. 
It would be at least as cheap and, I 
fancy, preferable to burying the trans- 
former in the ground. It is quite pos- 
sible to ventilate a manhole in a man- 
ner which will secure as great dissi- 
pation of heat as in a transformer 
exposed to the atmosphere. 


We made some tests some years ago 
of temperatures in manholes and 
found that the temperature ran about 
30 to 32 degrees, when the tempera- 
ture outside was down to zero. It 1s 
quite possible to dissipate the heat 
from one or perhaps two 25  kv-a. 
transformers through the wall of a 
manhole without any special ventila- 
tion; but, as I say, the question of 
special provision for ventilation could 
be readily installed, and the fuses and 
protective equipment could be located 
in the manhole; whereas in this other 
case some provision would have to be 
made overhead for the other parts of 
the service. 


MR. SCHWENGER: In connec- 
tion with the possible temperature 
which might exist in a sidewalk, we 
have not put in an installation of that 
kind, but I do not think it would be 
any worse than the conditions under 
which we are testing now, namely 
those of thoroughly dry sand. 
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The Secretary’s Report. 


The membership of the Associa- 
tion of Municipal Electrical Utili- 
ties again shows an increase according 
to the Utilities. and Companies who 
have paid dues for the year 1924. 

The total number of Member 
Utilities in 1923 was 133. For 1924, 
20 Member Utilities have been added, 
while 6 who were members during 
1923 have dropped out, making a net 
gain of 14 utilities, and bringing 
tite total up to 147. 

The new Member Utilities are 
Acton, Barton Township, Fergus, 
Goderich, Merritton, Otterville, 
Searboro Township, Thedford, 
Coldwater, Dundalk, Holstein, 
Penetanguishene, Uxbridge, St. 
Thomas Rural Power District, 
London Rural Power District, 
Woodstock Rural Power PStrict, 
Saltfleet Rural Power 
Beamsville Rural Power District, 
Niagara Rural Power District and 
Dorchester Rural Power District. 

The utilities who were members 
during 1923 and did not renew for 
1924 are Delaware, Lambeth, Palm- 
erston, Rockwood, Winchester and 
Ripley. 

The commercial members totalled 
35 in 1923. Two of those companies 
have dropped out, while one that 
had been a member in 1922 came 
back and four new companies are 
added. This makes a net gain of 
three commercial members and makes 
38 as the total for 1924. The new 
commercial members are The 


Coffield Washer Co. of Canada, Lim- 


District, 


281 
ited, Hamilton; Ferguson Pailin 
Limited, Toronto; Parkinsons 


(Canada) Limited, Toronto; and 
Winter-Joyner Company Limited, 
Toronto. It is in order that a re- 
solution be passed electing the 
companies named to Commercial 
Membership in this Association. 

Two names have been given me 
for election as Associates, viz., E. 
G. Maddock and D. G. Ferguson, it 
it also in order that a resolution be 
passed electing these. 

The Association Membership lists 


show a total of 644 names, being 
distributed as follows :— 
CCT Oa eee 207 
ELEC 4 2 San Sn meee 234 
Commercial 137 
NSSGUIALCG ssa) oh. ; 66 


All of which is respectfully sub- 
mitted. 
(Se¢d.) S. R. A. Clement. 
secretary. 


Minutes of the Convention 


At 1 P.M. and prior to the 
opening session of the Convention, 
on Thursday, June 26th., the dele- 
gates met for the first Convention 
luncheon. At this luncheon, Major 
Alex.,G..Lewis M:P.P;. Secretary, 
Canadian Deep Waterways and 
Power Association, Toronto, gave 
an address on the commercial and 
international side of the proposed 
St. Lawrence River improvements. 

The first session of the Conven- 
tion was called to order by the 
President at 2.30 P.M., when he 
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gave a_ short address welcoming 
the delegates, and outlining the 
various questions to be fae eUup 
at the Convention. He also congrat- 
ulated the various committees for 
their efforts in completing all -ar- 
rangements. 

Miro Ge Lea Worn ys Assistant 
Engineer, H.E.P.C. of Ontario, To- 
ronto, then presented his paper on 
“Analysis of Operating Casts * 111 
Hydro Systems”. Discussion on 
this paper was by Messrs. if bal Ge 
Powell, V. S. McIntyre, ie hep trton 
And eee enamine Ve Sofi Ml Wie 
Intyre moved and Mr. ee lero. coi, Se; 
conded a vote of thanks to Mr. 
Drewry for his very able and in- 
structive paper, which was carried 
unanimously. 

Mr. F. W. Willcox, Ontario re- 
presentative of the Society for 
Electrical Development, Inc... ad- 
drassede the wAssociation jon the 
Better Home Lighting Campaign 
to be carried on during September, 
October November of this 
year. 

Mr. A. G. Hall, Chief Electrical 
Inspector, described the 
made in the rules for inside wiring 
as shown in the new rule book 
about to be issued. 


and 


changes 


Discussions on subjects outlined 
in the programme were started by 
Mr. BR. He Starr, as: follows :— 


‘What methods are used _ for 
tree trimming”; discussion by 
Messrs. Wills Maclachlan, H. O. 


Fisk, S..B. Iler and W. K. Sander- 


SOM: 


“What 


for guy anchors on 


arrangements are made 


private pro- 


perty”; discussion by Mr...d2 G: 
Fisk. 

‘When poles 
pays eCOSEL discussion by Messrs. 
L. G. Evans, H. O. Fisk, R. Elliott, 
W. K. Sanderson, C. E. Schwenger 
ATC Sor ete 

“When houses are moved, who 
assumes cost of cléearme™ lites ; 
discussion by Messrs. H. O. Fisk, 
C. E. Schwenger, A. O. Hunt, D. B. 
McColl, J. G. Archibald, and H. EB. 
Chant. 

The session adjourned at 
Ea 

At 6.30 P.M. the delegates met 
for the Convention dinner, when 
they were addressed by Mr. W. = 
Haney, M.P.P., Sarnia, which ad- 
dress was very much appreciated. 

On Friday morning, June 27th. 
the session was called to order at 


9.30 o’clock. 
The, Secretary spresentedy nis te- 


are moved, who 


5.30 


port covering membership for the 
year 1924. This report shows 20_ 
new Utility Members while 6 have 
dropped out, making the total for 
1924 as 1147, that storeiio2s jpene 
133. Two Commercial Members 
have dropped out, while one that 
was a Member during former years 
but not in 1923 has come back and 


four new Commercial Members 
have come in, viz.: Ferguson 
Pailin Limited, Toronto; Parkin- 


sons (Canada) Limited, Toronto; 
Winter-Joyner Co. Limited, To- 
ronto and The Coffield Washer Co. 
of Canada, Limited, Hamilton. Two 
new names were presented for 
election as Associates, viz.: E. G. 
Maddock and D. G. Ferguson. The 


the 


names on Association lists 
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make a total of 644: 
595. 

It was moved by Mr. H. O. Fisk, 
Peterboro, and seconded by Mr. 
QO. H. Scott, Belleville, That the 
names mentioned by the Secretary 
for Commercial Membership and 

Associates be elected. CARRIED. 
*" “he Secretary read a letter from 
the Commissioner of the Border 
Chamber of Commerce, Windsor, 
asking this Association to hold its 
Convention next summer at Wind- 
sor. It was moved by Mr. O.-H. 
Scott, Belleville and seconded by 
Mr. C.. T. Barnes, Oshawa: That 
the invitation to hold the next 
Summer Convention at Windsor 
be referred to the Winter Conven- 
tion. CARRIED. 

It was moved by Mr. J. G. Archi- 
bald, Woodstock, and seconded by 
Mr. O. H. Scott, Belleville; That 
pection. 94).Glause. tA, of the By- 
laws be amended as follows :— 


1923 showing 


Delete the Schedule of Fees 
shown in this Clause. 
Insert instead the following 
Schedule of Fees: 
Less than 500 Consumers —$2.00 
BO] to» 1,000 i. — 5.00 
BOOT. 2500) as —10.00 
Bde 5000 . —15.00 
9,001 .” 10,000 ° —25.00 
10,001 ” 50,000 + —35.00 
Over 50,000 ‘1 —50.00 
Commercial Members —10.00 
CARRIED. 
The question of affiliation with 


The Ontario Municipal Electrical 
Association that had been referred 
to the Executive Committee by the 
January Convention, was _ then 
taken up. The Secretary read a re- 


solution carried by the Executive 
Committee recommending that the 
Association empower its Executive 
to join with the Executive of the 
Ontario Municipal Electrical As- 
sociation in proceeding with such 
affiliation on the basis of a letter 
irom Mri Land: Hannigan under 
date of February 2nd., 1924. 

It was moved by Mr. TGA Antehi- 
bald, Woodstock, and seconded by 
Mr. R..H.Starr, Orillia: That. the 
recommendation of the Executive 
Committee be adopted. CARRIED. 

Mir WR Catton, Brantford. 
Acting Chairman, Committee on 
Accident Prevention and Health 
Promotion reported on a hand- 
book on Rules for Outside Con- 
struction that had been prepared 
by bihenhilivdtaBlectric . iRawsr 
Commission at the request of the 
Association and was now available 
for the Utilities, 
adoption. The motion being — sec- 
ended wbyyeMiyy.Ga “Th, Schwenger, 
Toronto, was carried. 

Mts .i\Ged FE: Schwenger, Distribu- 
tion Engineer, Hydro-Electric Sys- 


and moved its 


tem, Toronto, presented a paper 
on “Low Power Factor, Causes 
and Remedy”. Discussion follow- 


ing this paper was by essa! J oA: 
iarcise IV S: Ewens, HO. Fisk 
FE. M. Ashworth, M. J. McHenry, 
Cas Biacorie yy -kah R Lines; Jos. 
Showalter and C. W. Baker. 

Upon a motion being duly made 
and seconded a_ resolution was 
passed extending to Mr. Schwenger 
the hearty thanks of the Associa- 
tion for his very excellent paper. 

Mr. A. J. Magley, Moloney Elec- 
tric Company, of Canada. Toronto, 
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opened a discussion on “Methods 
of ac. underground distribution to 


obviate necessity of transformer 
installations) won. “tity eereets. 
Others discussing. this subject 
were Messrs. C. E. Schwenger, 


S. B. Iler and J. G. Jackson. 

The session adjourned at 11.45 
Pol 

At-12.30. PMs the: delegates met 
for the Convention luncheon when 
Mr, (Geo! Daeikeacockfawas the 
speaker. Mr. Leacock was in his 
best form and did not in any way 
disappoint his audience. 

The afternoon session opened at 
P20No clocke wheneliner Ct Sch- 
wenger, onebelalf or! Mr. PF.) F. 
Ambuhl, Assistant to the Chief 
Engineer, Hydro-Electric System, 
Toronto, presented a paper on “In- 
duction Regulators — When are 
these necessary and where should 
they be installed?” Discussion fol- 
lowing this paper was by Messrs. 
H. F. Shearer, O. V. Anderson and 
tea i Pie beep 

Ttuavas amovyecrmby Mr’ O)- H. 
Scott, Belleville, and seconded by 
Mi Jon Weabecarte Londons’ That a 
hearty vote of thanks be extended 
to Mr. Ambuhl for his paper and 
to Mr. Schwenger for presenting 
it. CARRIED. 

The meeting was then thrown 
open for the discussion of subjects 
suggested by the delegates. Sub- 
jects taken up were as follows :— 

7 Diitieulivy strom: ‘treét-- ‘interfer- 
ence in changing from 2300 to 4000 
Wace 

“Holding joint Conventions with 
fee Cakacun 


“The power of an electrical in- 


spector to stop the sale of unap- 
proved apparatus.” 

“Obtaining greater publicity re- 
garding Conventions of the Asso- 
ciation.” 

“Open circuits in series trans- 
formers used for street lighting.” 

“The use of radio in detecting 
leaky insulators.” 

During the discussions referred to 
above, the following resolutions 
were submitted. 

Moved by Mr. E. G. Flowers, 


Toronto, and “seconded by Mr. 
R. HH. Starr; Orilliag)) Dhatiiner 
ecutive Committee consider ex- 


tending an invitation to the Cana- 
dian Electrical Association, for its 


members to attend the Conven- 
tions of this Association. 

CARRIED. 

Ito wasmoved “by ir, ace 


Starr, Orillia, and seconded by Mr. 
R. H. Martindale, Sudbury: That 
the Executive Committee appoint a 
committee to see that the news- 
papers give the Conventions of this 
Association full publicity. 
CARRIED. 


It was moved by Mr. C. E. Sch- 
wenger, Toronto, and seconded by 
Mr oR. Fi Starr Oriani 
Executive Committee appoint a 
committee to look after the enter- 
tainment of the ladies coming to 
the Conventions. CARRIED. 

The President presented | resol- 
ution that had been passed by the 
Merchandising Section at its meet- 
ing that morning as follows: “That 
the booklet entitled ‘Policy and 
General Rules for the Operation of 
a Hydro Shop’ be recommended 
to the A.M.E.U. for use in Hydro 
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Shops in Ontario’. It was moved by 
Mr. O. H. Scott, Belleville, and se- 
eouded oy Mr Gy FE. Schwénger: 
That the resolution in reference to 
the booklet entitled, « “Policy and 
General Rules for the Operation 
Oi, a’ Hydrot Shop be reterred ~to 
the Executiye Committee for ac- 
tion. CARRIED. 
The session adjourned. 


MERCHANDISING SECTION. 


The Merchandising Section met at 
9.30 a.m. for a round table conference 
when Mr. G. J. Mickler, Sales 
Denied HIPC. ot Ontario, (read. a 
paper on “Merchandising Account- 
ing”. Discussion following this 
paper was by Messrs. D. J.. Mc- 
Ailey see are vans, C. NY Priteh= 
Cid eee ocott,  G. Wa Blay, 
Mea aes orewart and. &..l. Gaston, 

lites moved. by Wir. Hy Po lh. 
Hillman, Toronto, and seconded by 
Mr> A.B Scott, Galt: That: the 
booklet entitled “Policy and Gen- 
eral Rules for the Operation of a 
Hydro Shop” be recommended to 
Whe "ee ior suse in Hydro 
Shops in Ontario. CARTED: 


The session adjourned. 
The afternoon session was called 


tO. order tat 250) (PM. when Mr. 
C. M. Pritzker, Curtis Advertising 


Co., Windsor, Ontario, gave an ad-_ 


dress on “Advertising”. Discussion 
following this address was by 
Messrs. A. B. Scott, G. J. Mickler 
and, De Geo. Clark. 

It was moved by Mr. G. W. Blay, 
London, and seconded by Mr. J. B. 
Kelly,. Goderich: That a hearty 
vote of thanks be extended to Mr. 


Privzker,and to Mr, Clark for the 
splendid talks they gave on adver- 
tising. CARRIED. 


Ma. Were Childs then ted a dis- 
cussion on “Results of Giving Pre- 
miums to Stimulate Sale of Elec- 
trical Appliances.” Others discuss- 
ing this subjéct were Messrs. G. J. 
Nickler} GW. Blay, Ri Es Garrett: 
tiacuce Del aPhelany A- M.. Smith, 
Hatry biconm ©. 1. Rutland, bP. 
Noulton,. Deb. MeColl and> Tf. FP. 
Kelly. 


Mr. G. J. Mickler presented a 
report from the Committee ap- 
pointed at the January Convention 
to look into the matter of stand- 
ardizing prices. The President 
having come in during the present- 
ation of this report he was asked 
to say a few words. After a short 
address by the President the meet- 
ing adjourned. 

On Saturday morning the dele- 
gates’ were the guests of the Hy- 
dro-Electric Power Commission of 
Ontario, on a visit to the Queens- 
ton Power House. 


ihe register shows the total at- 
tendance at the Convention to have 
Deen ois bene iclassined tas °fol- 
lows :— 


Class A 120 
@la ssa Bees ne 38 
ASSOCIATES =o an pres 39 
Commercial Mem’s. 89 
NSILOLSMna, = ya 32 


There were 208 at the Conven- 
tion luncheon on Thursday, June 
26th.; 262 at the Convention din- 
ner and 282 at the Convention 
luncheon on Friday, June 27th. 
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The Papers and Discussions 
of the Merchandising Section 
will be published in the 


August Number 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in June 1924. 


Appliances 


WHITTAKER FIREPLACES, Windsor, 


Out: 
Fire Basket, Cat. No. 901. 


Tue CONTINENTAL ELectric Co. 
AMT SED OW o, Kite foi. Es, boronto, 


Ont. 

“Royal” Washing Machine. 

RENFREW ELECTRIC PRODUCTS 
LIMITED, Renfrew, Ont. 

Portable Combination Table Stove 
end Gruilk, Gat- No. 410. 

Came Aton (Co. sor. ((Sub- 
mittor), 190 Yonge St., Toronto, Ont. 

RENFREW ELECTRIC PRODUCTS 
Limrrep.( Mir:), Rentrew, Ont. 

_ “Eaton Beauty’ Upright Toaster, 
Toaster Stove. 

CANADIAN GENERAL ELECTRIC 
Company, LiMiTED, (Submittor), 
Poe Gor voumcor” ots... oronto. 

PUltrpice ns VACUUM © Co.) INC, 
(Mfr.), Ivanhoe Rd., Cleveland, Ohio. 

“Hotpoint” Vacuum Cleaner, Model 
62. 

* OK x 


*HuRLEY MAcHINE Co., 
Circero, III. 

HurLteEY MacHINE Company LTp., 
(Submittor), 66 Temperance St., To- 
ronto. 

“Thor” Ironing Machine. 


(Mfr.), 


Switches 


‘iar. Devon” ELEctRic ** SwitcH 
Company, 414 Notre Dame St., W., 
Montreal, Que. 

Enclosed Switch — Clock-operated, 
Type; a. 

en Hak 

*MOoNITOR CONTROLLER Co., Balti- 
more, Md. 

Automatic Switches—Magnetically- 
operated type. “Monitor Thermaload 
Starter’, 

Bon + 

*WESTINGHOUSE Erectric & MFc. 

Cone (Vitti, waste ittspurechyeia. 


CANADIAN WESTINGHOUSE  Co., 
LIMITED, (Submittor), Hamilton, 
Ont. 

Automatic Switches, Types “Cam”, 
“Mill”, “Geared Limit’, “Motor- 
operated”. 

Automatic Adjustable Thermostat. 

*k wk 
Fittings 


CANADIAN GENERAL ELECTRIC Co., 
Limitep, 224 Wallace Ave., Toronto. 

Medium Base Socket, Cat. No. 
GG Ee ol. 

Fe OK 

SmitH & STONE LIMITED, George- 
town, Ont. 

Cutout’ Bases; Cartridge Fuse,..Cat, 
No. 1207A. 

Cutout Bases, Plug Fuse, Cat. No. 
1206. 

*These devices are under the Un- 
Laboratories 


derwriters’ re-examina- 


tion or label service. 
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LAMPS 


Can You Beat This For Service? 


A batch of 80 Watt 6.6 Ampere Series Lamps 
put on testin our laboratories gave an average 
life of 13750 hours and maintained an average 
of 94.5 per cent. of initial candle-power during 
life. 


Hydro Lamps will give you equal service if you 
pive them the chance. 


Remember, Hydro Lamps are made especially 
to meet the demands of Hydro Municipalities 
for Long Life Lamps. 


Buy your lamps from the Hydro Sales Depart- 
ment. 


° D; 
Hydro-Electric Power Agape 
e . e POWER 
Commission of Ontario QaRs 


THE 


BULLETIN 
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HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue 
Toronto 


Subscription Price $2.00 
Per Year 


CLOSING ADDRESS 


by J. E. B. Phelps, Sarnia, President 


ENTLEMEN, this is the first 

opportunity I have had of 
attending a meeting of your 
merchandising section. At the 
Convention in Toronto, as you know, 
I was presiding at the other session 
and did not have the opportunity to 
go in to your meetings. However, I 
understand that they were very suc- 
cessful. I have not got your report 
from your sessions at this Convention, 
but I can tell you, coming down from 
our own meeting, that you have a 
larger number in attendance here this 
afternoon than we had, so apparently 
your discussions here must have been 
very interesting. 


I feel that this merchandising sec- 
tion is filling a great want in our As- 
sociation. That refers specially to the 
towns that are operating Hydro Shops. 
A great many places have not yet seen 
the light and have not put in a Hy- 
dro Shop, but from the remarks that 
I have heard since I came into the 
room I think you are working along 
the right line. 

The thought that you brought out 
about having a uniform price for vari- 


ous appliances in various municipali- 
ties is a good one. There should be no 
difference, and if there is a difference 
it should be due to the fact that pos- 
sibly some Hydro Shops have lower 
operating costs than others. It may be 
that some Hydro Shops have a greater 
turn-over than others, and so on, and 
there may be different reasons why 
the prices are a little different, but it 
should not be possible for any person 
to move from one municipality to an- 
other and find that the prices are ma- 
terially different. We should stick to 
our retail prices. We are entitled to a 
profit, we need it in our business, and 
we must do business on _ business 
principles. 

I was interested in what discussion 
I did hear about the giving of pre- 
miums to stimulate the sale of electri- 
cal appliances. Mr. Garrett got into an 
argument there and, being Scotch, he 
took care of himself. He got the in- 
formation he wanted to get, and that 
is very valuable to Sarnia Hydro. But » 
the argument has been brought out 
that other businesses give some induce- 
ment to the people to buy and. why 
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should not we do the same. I think 
‘that is good business, and I think it 
is justified. 


i 


I will soon be out of the chair as 
your presiding officer, but I would 
like to see this Association carry on 
and give more leeway to. this depart- 
ment. I would like to see possibly a 
day given to the merchandising sec- 
tion so that all of the delegates can 
attend and hear what you have to say 
in these sessions. If we could set aside 
one day I think it would be of far 
more interest. Possibly it would mean 
that we will have to extend our Con- 
vention another day, but it will be time 
well spent. 


I do not know that I have anything 
more to say Mr. Mickler and gentle- 
men, but to congratulate the merchan- 
dising section on the success they have 
been making of their meetings at these 
two Conventions. 
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Hydro Shop Accounting 


Every Hydro Shop in order to just- 
ify its establishment must conduct 
merchandising business along strictly 
business principles. One of the most 
important—yes—the most essential re- 
quirement of a modern business insti- 
tution is an adequate accounting sys- 
tem properly designed to suit the par- 
ticular business to which it is applied, 
-to bring to light accurately the true 
operating condition of that business. 

Electrical merchandising dealers, 
and Hydro Shops particularly, have 
been slow to realize that they are busi- 
ness institutions, and that the common 
rules of commerce apply to their op- 
erations. Recent developments, how- 
ever, some political, others financial, 
have brought us to the full realization 
of the responsibilities devolving upon 
the management of a Hydro Shop, so 
as to avoid criticism, and a too oft re- 
peated expression that Hydro Shop 
competition is unfair, and that elec- 
trical dealers find it financially impos- 
sible to remain in business in the face 
of such competition. 

In designing an accounting system 
for a Hydro Shop, the principle func- 
tions of such a system must be con- 
sidered, and plans laid accordingly. 
Briefly stated, these functions may be 
classified as follows :— 

1. The accounting system must be 
designed so as to show the amount of 
money invested by the Utility to carry 
on the merchandising business. This 
is generally represented by the value 
of the inventory in saleable material 
and equipment, and in Accounts Re- 
ceivable, reduced by the amount of sur- 


plus the business has accumulated. 

2. To show the value of the in- 
ventory of saleable material, so that its 
proper relation to sales can be main- 
tained. “Profits are made on turn- 
overs, and lost on leftovers.” Roughly 
speaking, a turnover from four to six 
times the inventory is essential to suc- 
cessful electrical merchandising. 

3. To show the value of Accounts 
Receivable, so as to be able to judge 
the efficiency of existing collection 
methods, or of the plan adopted for 
time sales, 

4. To show the cost of doing busi- 
ness in sufficient detail to permit of 
an intelligent analysis being made of 
the operations of the Shop, so as tu be 
able to determine the relation between 
overhead expense and sales, also be- 
tween overhead expense and the cost 
of merchandise. It is also desirable 
to be able to compare costs with those 
of other Shops operating under sim- 
ilar conditions. 

5. To show the provision made in 
all sales to cover overhead expenses, 
and allow a sufficient margin of profit 
commensurate with the volume of bus- 
iness done. This margin of profit 1s 
necessary to provide for contingencies 
which may arise due to depreciation 
of inventories, bad debts, and busi- 
ness depression. 

6. To provide an intelligent and de- 
tailed operating statement, which will 
reflect the true condition of the Shop’s 
operations. 

7. To provide a balance sheet com- 
plete and separate from that of the 
Utility generally, for further compari- 
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son, aS may be necessary. 

8. The system outlined in the fol- 
lowing pages will perform all these 
functions if the rules laid down are 
properly and conscientiously applied, 
and an effort is made to bring out the 
facts as should be done. 

On the broad assumption that each 
Hydro Shop is a Department of the 
Local Utility, separate and _ distinct 
from the parent body in every sense, 
except that the latter furnishes the 
capital to carry on the business of mer- 
chandising, we will consider the Utility 
Commission in the light of a bank for 
the Hydro Shop, and deal with it just 
as though it were a bank. This in- 
volves the charging through the gen- 
eral books of the Utility all direct ex- 
penditures incurred for the purchase 
of material and labor, and for operat- 
ing expenses, also indirect charges of 
a general character resulting from the 
apportionment of general expenses on 
an arbitrary basis, or otherwise, to suit 
local conditions. These expenditures, 
and charges direct and indirect, will 
be considered as advances to the Hy- 
dro Shop, similar to advances made by 
the bank through the medium of a 
cheque, except that in this case the dis- 
tribution vouchers of the Utility are 
the bank cheques, and these are used 
as the basis of the charges to the Hy- 
dro Shop Advance Account in the gen- 
eral Utility books, and they form the 
basis of credits to the Advance Ac- 
count in the books of the Hydro Shop. 

In a similar manner all collections 
for sales and otherwise for material 
sold and accounts paid, as well as re- 
bates for merchandise returned to ven- 
dors, are credited to the Advance Ac- 
count in the general books, and form 


the basis of debits to the Advance Ac- 
count in the books of the Hydro Shop. 

The balance shown in the account 
in the one case is a debit in the Utility 
books, and in the other case is a credit 
in the Hydro Shop books, representing 
the amount of money invested by the 
Utility in the merchandising business 
and automatically takes care of losses 
or profits which may have accumulated 
in the operation of the Shop. 

-Having established the relation be- 
tween the Shop and the Utility gen- 
erally, with regard to receipts and ex- 
penditures, if a Shop has been operat- 
ing for some time without a separate 
accounting system, it is possible 
to separate the two Departments at any 
time providing the proper inventories 
of merchandise on hand and Accounts 
Receivable are taken. With value estab- 
lished for these, and with a possible 
knowledge of past profits, or deficits, 
the Utility’s Advance Account with 
the Hydro Shop would be made up of 
the following :— 

On the debit side there would be 
Inventory balance, Accounts Receiv- 
able balance, Office Equipment, Auto- 
mobile Equipment, Deficits (if any), 
and on the credit side, Accumulated 
Profits (if any), and the net result 
of the above represents the capital in- 
vestment at that particular time in the 
Hydro Shop. The Hydro Shop books 
would then have to be opened with the 
following style of balance sheet :— 

Debits, Inventory of Material, Ac- 
counts Receivable, Office Equipment, 
Automobile Equipment, Deficits Ac- 
crued, Credits, Utility Advance Ac- 
count, Profits Accrued. The Advance 
Account, credit balance, should agree 
with a similar debit balance in the 
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books of the Utility. 

With a preliminary balance sheet in 
the ledger of a Hydro Shop, the open- 
ing of the other necessary accounts can 
be proceeded with. 

A study of the merchandising situa- 
tion over a broad field establishes the 
following as suitable and necessary ac- 
counts, and grouping of accounts, to 
permit of intelligent study being made 
of the affairs of a Hydro Shop. 

REVENUE ACCOUNTS. 
1. Overhead and Profit on Sales. 
2. Cash Discounts on Purchases. 
3. Miscellaneous Revenue. 
I.—ExPENSE ACCOUNTS. 
I—Cost of Merchandise Sold. 


(1) Material. 
(2) Labor, 
(3) Storeroom Salaries and Ex- 
penses. 
(4) Freight and Express. 
U5-)¢> Sales: Tae 
(6) Electrical Inspection. 
II —Selling Expense. 
(7) Sales Department Salaries and 
Commissions. 
(8) Trucking Expense. 
(9) Demonstrations. 
III—General Expense. 
(10) General Salaries. 
(11) Clerical Salaries. 
(12) Printing and Postage. 
(13) Telephone and Telegraph. 
(14) Advertising. 
(15) Appliance Repairs. 
(16) Free service. 
Fy, > Rent: 
(18) Insurance and Taxes. 
(19) Uncollectable Accounts. 
IV —Fixed Charges. 
(20) Interest on Investment. 
(21) Depreciation on Truck Equip- 


ment. 


(22) Depreciation on Office Equip- 
ment. 
Definition of Accounts. 
REVENUE. 
1. Overhead and Profit on Sales. 

This account represents the differ- 
ence between the actual cost of mat- 
erial, or labor, or repairs, or any com- 
bination of these three, and the sell- 
ing price of an article, job or service. 
It is derived from the recapitulation of 
sales costs, which will be described 
further on. 

The account will be credited each 
month with the total of the column in 
the Sales Journal bearing a similar 
heading. At the end of each month, 
against the total of this account, com- 
bined with the Cash Discount, and 
Miscellaneous Revenue Accounts, will 
be applied the various items of ex- 
penses called overhead, from which 
a balance will be obtained, which will 
determirie whether a profit or loss 
has been made in the operation of 
the Shop during the period. 

2. Cash Discount. 

Credit this account with the total of 
the cash discount column in the Dis- 
bursement Journal. 

In posting items to the Journal from 
disbursement vouchers, the amount of 
cash discount deducted from Vendors 
Account should be entered in this col- 
umn in the Journal, and wherever pos- 
sible, without seriously inconvenienc- 
ing the finances of the Hydro Shop, 
cash discounts should be taken advant- 
age of. 

Debit this account also with the 
amount of cash discount, if any, al- 
lowed to consumers for cash payment 
of purchases. This may be derived 
from a special notation in the Sales 
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Journal, when sales are made and re- 
capitulated. 
3. Miscellaneous Revenue. 

Credit this account with any mis- 
cellaneous earnings the Shop may 
have, such as receipts for scrap sold, 
rents received, rebates or commissions 
received from manufacturers, or 
others, as volume discounts, or for 
negotiating sales, which may be billed 
direct by the manufacturer, and any 
other items of revenue not otherwise 
classified. 

Costs. 
I.—Cost of Material. 

(1) Material—Charge into this ac- 
count the total of the cost of material 
purchased, as given by the material 
column in the Distribution of Expendi- 
ture Journal, when the latter has been 
balanced up at the end of each month. 

In making the distribution of in- 
voices in the Journal, place in the mat- 
erial column only the bare invoice cost 
of the goods purchased, not including 
the Sales Tax charge, cash discount al- 
lowed, or the freight, express and cart- 
age shown on invoices. These must, 
for the sake of simplicity in keeping 
stock records, be handled separately. 

It is important that this rule be care- 
fully and uniformly applied since it has 
a bearing on the proving up of the in- 
ventory, when comparing stock card 
totals, with the balance in the Material 
Account. 

Simultaneously with the entry of in- 
voices in the Disbursement Journal, 
the items purchased are carried to the 
stock cards, where also the bare cost 
of the material is used as the basis of 
reference. 

The handling of these stock cards 
will be taken up further in this pamph- 


let later on. 

The material account is also to be 
credited with the total cost of material 
sold, as indicated by the total of the 
material column in the Sales Journal, 
which represents recapitulation of the 
individual costs (equal to the stock 
record cost) of the material disposed 
of by individual sales. 

The material account having been 
debited first with the cost of the in- 
ventory, then with the cost of material 
purchased, and this total reduced by 
the cost of goods sold, will show in 
the balance the true inventory value of 
the material on hand, and this balance 
should check very closely, almost to a 
cent, with the stock on hand, as shown 
on the stock cards. 

2tywelebor. 

Charge into this account the total of 
the labor column in the Disbursement 
Journal, labor items representing 
wages paid on the hourly basis to em- 
ployees, who render daily account of 
their time by time sheet, and all of 
whose time is sold on the hourly basis. 
This applies to wiremen, if a Wiring 
Department is being carried on. Where 
a wiring foreman is employed his 
wages or salary will not be charged to 
this account, but to Sales Department 
Salaries and Commission Account. 

Charge into this account also the 
bills from contractors for installation 
charges complete on appliances after- 
wards billed to consumers at a price. 
Credit Labor Account with the cost of 
such charges when costing sales made 
at a price which includes installation. 

In costing sales involving labor, the 
cost of such labor will appear on the 
costed slip, and if all labor purchased 
has been sold and accounted for, the 
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Labor Account should show a zero 
balance. Credit to the. Labor Account 
the total cost of labor sold, as in- 
dicated by the total in the Sales Journ- 
al at the end of each month. 

3. Storeroom Salaries and Expenses. 

Charge to this account all stock- 
keepers’ salaries and stockkeeping ex- 
penses, such as stock cards, mainten- 
ance of storeroom, packing material 
and labor, twine, paper and excelsior, 
also cost of repairing and renewing 
short-lifed tools and so forth. 

4. Freight, Express and Cartage 

Charge to this account all freight, 
express and cartage on incoming 
goods, also on goods returned to ven- 
dors, on which it may be necessary to 
prepay the carrying charges. ‘The 
charge for delivery of goods to cus- 
tomers wil!-not be charged to this ac- 
count, but to Delivery Expense. 

2G, SUC Oe: 

Charge into this account all Sales 
Tax, which appears as a separate item 
on vendors’ invoices. 

6. Electrical Inspection. 

Charge to this account the fees paid 
for inspection of wiring jobs done by 
or for the Shop, and which fees are 
later considered as part of the cost of 
the sale. 

II.— SELLING EXPENSES. 
7. Sales Department Salaries and 
Commission. 

Charge into this account salaries and 
commissions of salesmen, and clerks, 
and others, including that of the Shop 
Manager, if actively engaged in selling 
merchandise. Charge into this account 
also the salary of the wiring foreman if 
one is employed. 

8. Delivery Expense. 
Charge into this account the salaries 


of delivery men, cartage charges for 

delivery, truck expense, if the Shop 

owns a truck, or borrows one from 

the Utility, and prepay freight charges 

incidenta! to the delivery of goods sold. 
9. Demonstrations. 

Charge into this account the cost of 
running special selling demonstrations, 
and the demonstration of appliances to 
new customers. This includes special 
window dressing expenses, the hire of 
demonstrators, and other expenses in- 
cidental to demonstrations of all kinds. 

III.—GENERAL EXPENSE. 
10. General Salaries. 

Charge into this account such pro- 
portions of the salaries of the general 
officers of the Utility as may be 
deemed just, when considering the 
amount of time and attention devoted 
to the management of the Shop. 

11. Clerical Salaries. 

Charge into this account the salaries 
of clerks, other than salesmen and 
stockkeepers, as well as a portion of 
the salaries of the clerks of the Utility, 
such as cashiers, accountants and so 
forth, as may be determined by the ~ 
value of the time and attention given 
to the keeping of stock records and so 
forth. 

12. Printing and Postage. 

Charge into this account the cost of 
all printing and postage expenditures. 

13. Advertising. 

Charge into this account the cost of 
all newspaper and periodical advertis- 
ing, window dressing, exhibition, and 
similar displays, and all special advert- 
ising which may be done from time to 
time. 

14. Telephone and Telegraph. 

Charge into this account the cost 
of all telephone and telegraph expense 
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in connection with the running of the 
Shop. 


15. Appliance Repairs. 


Charge into this account the cost of 
repairs made by manufacturers and 
vendors, or others, where such cost 
cannot be taken up in the stock records. 

This account will be credited 
through the Sales Journal, with the 
cost of repairs sold, and any balance in 
the account in the account in the ledger 
will represent the cost of repairs done 
free of charge to the customer. 


16. Free Service. 


Charge in this account, as far as 
possible, the cost of doing free service 
work. ‘This will be possible, if, when 
such service is rendered, a sales slip 
is made out setting out the nature of 
the service, so as to permit of costing 
the same later. The total cost in labor 
and material entering into this free ser- 
vice will form the basis of the charge. 


1/7 Rent. 


Charge into this account monthly a 
portion of the carrying charges and 
maintenance of the building occupied 
by the Shop, if it is owned by the 
Utility, or such proportion of the rent 
paid as may be deemed just if a rented 
property is occupied. The amount or 
proportion charged is to be in keeping 
with the use made of the property by 
the Shop. 


18. Insurance and Taxes. 


Charge into this account all pre- 
miums for insurance of any nature 
carried to protect buildings, — stock, 
equipment, or employees of the Hydro 
Shop, also all taxes, business or in- 


come, or otherwise, which may be 


charged to the Utility on account of 
the Shop. 


19. Uncollectable Accounts. 


Charge into this account monthly or 
annually such percentage of the Ac- 
counts Receivable as may be deemed 
uncollectable, and credit a similar 
amount to Uncollectable Accounts Re- 
serve. 


IV. Frxep CHarces. 


20. Interest. 


Charge into this account monthly in- 
terest on the balance showing in the 
Utility Advance Account at a fair 
rate based on the prevailing rates for 
bank interest. Credit this account with 
interest received from consumers on 
time payments, if it is possible to 
separate it out. 


21. Depreciation on Truck. 


Write off 25% from the original 
value of the truck as an annual charge, 
and is it is desired to show a monthly 
increment for operating statement 
purposes one-twelfth of the annual 
charge can be taken out each month 
and credited to Truck Equipment Ac- 
count. 


22. Depreciation of Office Equip- 


ment. 


Write off 10% from the original 
value of office equipment as an annual 
charge, dividing this into twelve 
monthly charges if desirable, and cr2- 
dit Office Equipment Account. 


INSTRUCTIONS FOR OPERATING 
ACCOUNTING SystTEM. 


To carry on the system of merchan- 
dise accounting in the most satisfac- 
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tory way certain forms must be used. 
Some of these forms being special 
have been made available through the 
Hydro-Electric Power Commission ; 
others being commonly used, and easily 
obtained, are simply defined and re- 
commended for use in the instructions 
which follow. 


To open up a set of books for an 
existing Hydro Shop, the first thing 
necessary is that there be a reliable 
inventory of material and appliances 
on hand, properly priced, so that the 
carrying of the record of price and 
quantity in the stock records will give 
no trouble later. There must also be 
a reliable inventory of Accounts Re- 
ceivable; also one of tools, and Utility 
equipment, and office eqiupment; 
all of these form the basis 
of the assets in the Hydro Shop bal- 
ance sheet. Offset against these will 


appear the Advance Account balance, 
and the surplus, if any exists. 


Given thus a true inventory, it is 
necessary to place the individual items 
on stock records. 


Card records for keeping track of 
stock are most satisfactory from many 
points of view, and the form shown 
(Form 1) is well suited to the keep- 
ing of records of electrical merchan- 
dise. 


From the inventory make out a card 
for each type and size of article re- 
corded, showing as much detail as 
possible, and as provided in the col- 
umns of the card. Then properly place 
the quantity shown in stock on the 
particular date of the inventory, carry- 
ing details out to the Total Cost 
column. When the items on the in- 
ventory have been properly entered 
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the summary of these total cost items 
should equal the total value of the 
inventory, and must do so otherwise 
trouble in balancing the inventory will 
follow sometime later. 


From the inventory of Accounts 
Receivable open up a ledger account 
on cards or in loose-leaf ledgers, one 
per account, showing all the details 
possible. Form 2 is the most suitable 
form of record for keeping this type 
of account satisfactorily. Total of the 
balances carried to these accounts 
should equal the total of the inventory 
of Accounts Receivable, and must do 
so to avoid trouble later in balancing. 


Inventories of tools, Utility equip- 


ment, and office equipment can be 
filed for ready reference, and for 
check at the end of the next inventory 
period. 


With a clean sheet before us, we 
are ready to proceed with the records 
of a running Shop. 


The diagram illustrated below is 
intended to show graphically how the 
various transactions involved in the 
purchase cf material, and the sale of 
material, the payment of accounts, and 
the handling of various records, tie in 
with one another, and ultimately pro- 
duce desirable results in the form of 
Profit and Loss statement, and Bal- 
ance Sheet. 
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Graphic gece of Operation 


Aydro Shop Accounting System. 


Order 
from 
Customer 


Purchase 
Order 


Time Cards 
Form 1j2 


; 
ne 
Inventory 


Accounts 


Totals Posted 


Cikece Lae fo Shopledger 


Form 2 


Trial 
Balance 


Profit & Loss 
tement 


Balance 
Sheet 


The first transaction when the Shop 
is opened is usually an order from a 
customer. If a customer comes in to 
purchase anything in stock, or some- 
thing that can be put into stock, the 
verbal order from the customer 1s 
filled and a sales slip (Form 3) 1s 
made out, detailing the sale as fully as 
possible. If the order involves ser- 


vice of appliances, or represents 
charges for work to be performed, the 
instructions to do the work should 
be given to the proper party in the 
organization, on a form (Form 4) 
specially adapted for the purpose, and 
made out in duplicate or triplicate, 
as may be found necessary; two 
copies being given to the one to do 
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the work, or responsible for its per- 
formance—one of these to be returned 
upon completion of the instructions 
thereon, with the details of charge 
noted; the third copy will remain in 
the office as a record of instructions 
given. These instructions should be 
numbered serially. 

The copy returned by service men 
will form the basis of entry on to a 
sales slip, which will serve as the bill 
to the customer in the regular way. 

Sales slips (Form 3) are made in 
triplicate—one copy to the customer, 
one copy for the cashier, and one to 
be filed in numerical order of the serial 
order placed on the sales slip when 
printed. 

The triplicate copy is provided with 
a space, either by a rubber stamp, or 
permanent imprint, for costing sales 
(Form 5). | 

Sales slips should be used to record 
chronologically every transaction with 
customers, “such as 


(a)  CashsSales. 

(b) Charge Sales. 

(c) Cash Refunds. 

(d) Discounts, or Allowances. 
(e) Credits for returned goods. 
(f£) Cash paid on Account. 


g) Free service (No charge). 

If this plan is followed out by re- 
capitulation of all sales slip particulars 
in the Sales Journal (Form 6) the 
complete history of each transaction 
is to be found in this one book, and 
can be easily traced. 

Simultaneously with the order 
comes the necessity for ordering 
goods into stock. This should be done 
on separate order forms numbered 
consecutively, and for the exclusive 
use of the Shop (Form 7). This form 


SALES Shae 


Form 3. 


should be in triplicate, one copy for the 
vendor, one copy for the storekeeper, 
and one for filing purposes. 

Following the receipt of goods 
comes the vendor’s invoice, which must 
be checked, verified, and passed on to 
the Utility for payment. 

Besides invoices for material pur- 
chased, payrolls, invoices for overhead 
expenses, rent, interest, and other ex- 
penses incidental to the operation of 
the Shop, must be handled in a similar 
way, and passed on for payment, or 
for transfer into the Hydro Shop Ad- 
vance Account in the general books of 
the Utility, where they are collected 
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MA ae 
HYDRO SHOP 
WORK INSTRUCTIONS 

lhe je am pcan Neem a Ul Wy el a ap BEN a Eee aen (92... 

Please Perform Work as Indicated Below:— 
ee See 
2 OO ies SED © Rate ee ee Se 
D) ee hice Loe eee eee Sipmedserl 620) wrk Sora Manager 

Form 4. 


to form the basis of the charge to the 
Shop for monies advanced to do busi- 
ness. Usually this is done through the 
Disbursement Journal, which is pro- 
vided with special columns for Hydro 
Shop charges. 

When the Utilities accounts have 
been entered in the Utility Disburse- 
ment Journal, the vouchers (which 


COSTING -SsALES 


oo BASS ES eee | (ene eee 


Cost of Labor 


Form 5. 


could be easily designed as per Form 
8) containing items chargeable to the 
Shop, and from which these items are 
entered in the Shop column in the gen- 
eral Disbursement Journal, should be 
taken and entered in the Shop Dis- 
bursement Journal (Form 9). In en- 
tering these in the Shop Journal dis- 
tribute the particulars noted on the 
voucher in the proper columns pro- 
vided, namely, voucher number, date, 
name of vendor, total amount paid, and 
the distribution as called for into the 
proper columns. 

At the end of the month, the total 
of the “Amount Paid” column should 
agree with the Shop column in the 
general Disbursement Journal, and the 
totals of the various columns, not in- 
cluding cash discount, should balance 
with this grand total, to which has been 
added the cash discount. The foot- 
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SALES DISTRIBUTION ous 


Form 6. 


ings of the columns are then posted 
into their respective accounts in the 
Hydro Shop Ledger. 


When the invoices for material com- 
ing into stock are checked against in- 
coming goods and verified, the stock 
cards are entered up, that is the quan- 
tities, price and so forth, as called for 
on the cards, are filled in from the in- 
voices, on all cards which may or may 
not have been provided for the partic- 
ular goods invoiced. Every time new 
sizes or types of articles are received, 
new stock cards must be put into the 
files to accommodate the records of 
each size and type put into stock, 


Tt is well to indicate in some way 
on invoices that the incoming material 
has been entered on stock cards. This 
can be done either by check mark. or 
rubber stamp. This is important, 
since if every purchase of goods placed 
in the stockroom is not stock-carded, 
difficulties will follow in balancing the 
inventory at stock-taking time. 


PURCHASE ORDER 


The Public Utkity Commission 
Ne 


This Order Number Nuss Appear 
on all Invoices. 


Please furnish the following material, sudject to our INspection 
Payments made by voucher only — Drafts not honored 


AS Dept Date 


Quantity | DESCRIPTION 


This Material must be | 
Addressed 


| HYDRO SHOP 


ines el ee ee 


Delivery 
F 


~ Sales Manager 
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VOUCHER N Ovrrssvsssenetssesesensn seemsssee 
Merchandise Distribution oe Bidet 
DEBIT 

ME hh debs tao tbe hich a oe 44,~ 
os vas Reon 2 ee taco i ae MOS PE ea gt See Or) OME rn Re lee Nd aren PR eran eee ad 
SSE BO nara ES oon ed eee ey ee Mee eee 
eee ee ee | DATE. -rrssccsscosssssecseseessscrssssenssessnsssenanesnee sensanooqaeasseses 192 
Electrical Inspection 1... seo ose Sy is oe eee ee (nk Ea GENERAL DISTRIBUTION 


eae eel ar re votre pment ie ee ae SS 


Sie ay Coo STANDS SY eds VER Coy ee roa Perce Ser kere 


Printing and POst Be -vseercvrossseceresserecrsnesees [eccsonnnesseeseeennne:[ossesnnnnenease 
PAWROCHENS U1 Lo cra erct tess peor ae scar oem niece ee | es 


OG TA SOVAIUES caer cessatens Ae tete peterrciote meee NAN ny es ek, Be 


GER CHAE EN PCISES rete cee arpevnecer ces os 


Scenes seat eenees seeeereneceecereee ssnsereacees sencereerenensereses wopaneenares 


CREDIT 


OTST TOUS COT IDE Case Rete Sateen as a asttaads [Bombe nsomebn seen, [Pencareaenaet 


Amount Paid ...en suroocecccersannsssssserssannonrenrsice [eovsersnseccceceecenens|scereetsetens 
TOTAL 
Form 8. 
Wirinc ACCOUNTS. Hydro Shop; these are in addition to 


For Hydro Shops doing their own those which take care of appliance 
wiring or installation work special re- sales, and for Shops engaging in this 
cords are necessary to take care of branch of the business these operations 
the various operations which take place and the means of taking care of them 
whenever wiring is engaged in by the by record will now be explained. 
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SUBDIVISION OF EXPENDITURES OF HYDRO SHOP 7 Foe | 


DIRECT COST OR. 


WORK ORDER 


SALES ORDER 
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Credit Stores 


Credit Labor 
Credit Expense 
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Charge 
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Requisition for Material 
No.- 3 Date 
Charge to Job No. From Stock ? From Vendor ? 
Roughing Finishing. 8 PY anc Nan tea RE et a 
Name 
Address 
Quantity Date Delivered Material Cost 
Remarks Total 
Rec’d by 


Form 71. 


When an order for installation or 
wiring work is received from a cus- 
tomer, it is to be recorded on Form 4, 
and at the same time a job envelope 


or some similar instrument opened up, . 


and used as the means for gathering all 
the papers which will accumulate in 
connection with the job. It may be 
advisable to use Form 10 on a large 
envelope, or even use the form on a 
piece of paper, and attach to it all 
documents which might accumulate. 
The idea is to have ali papers relating 
to each job together for reference at 
any time, and an envelope seems the 
most satisfactory way to perform this 
task. 


As soon as the job is commenced and 
Form 10 issued to cover, material re- 
quisitions (Form 11) should be issued 
by the wiring foreman to the stock- 
keeper for material expected to be used 
on the job. As the work proceeds, 
time cards (Form 12) of the mechan- 


ics will come in daily, and the partic- 
ulars should be entered in the spaces 
provided on the work order for this 
time. When the work is completed, 
there will be material returned not 
used, which should be recorded on a 
material return slip (Form 13) and 
sent in to the Storekeeper for re- 
cord. 


With the material requisition sheets, 
and the material returned sheets, it is 
possible to enter up the details of these 
on the work order form, to determine 
the quantities actually used. When a 
job is completed, the cost of material 
supplied is to be figured from the stock 
cards, entering the stock used on the 
job in the withdrawal columns of the 
cards, at the same time as the work is 
costed. The cost of labor and other 
items of expense in connection with 
the job are to be added, and the total 
cost to the Shop, for the various divi- 
sions of such cost determined. Other 
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Time Card 


Date 


a RR, 


I worked to-day as follows : Hours 


Signed 


Form 72. 


particulars, such as addition of profit 
and so forth, are to be entered, as well 
as the customer’s price, when the work 
order is ready for billing to the cus- 
tomer. 


If an invoice is necessary to show 
details a sales slip it is to be made out 
in the regular way, and the invoice at- 


tached to the original of the sales slip; 
these invoices should bear a series of 
numbers, which are to be placed on 
the work orders and sales slips for re- 
ference purposes. 


As mentioned previously the most 
satisfactory way of handling transac- 
tions of all kinds for customers is to 


Returned Material Record 


Ni ee Date 
Creda to Job No. 
Roughing ____ Finishing Tools 
Name 
Address 
aah IE ST 
Remarks 
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record them chronologically on sales 
slips, to permit of the recapitulation of 
the details in the Sales Journal, which 
will serve as a reference book for all 
these transactions, and as a medium 
for posting to the Consumers’ Ledger 
Accounts, and to the general Shop 
Ledger. 


These transactions may be repeated 
as follows :— 


(a) Cash Sales. 

(b) Charge Sales. 

(c) Cash Refunds. 

(d) Discounts or Allowances. 
(e) Credits for Returns. 

(f) Cash paid on Account. 
(g) Free Service. 


At the end of each day the triplicate 
copies of sales slip are taken, and with 
the aid of the stock cards costed in the 
space provided by imprint or rubber 
stamp. Simultaneous!y with this opera- 
tion, the other information called for 
by the imprinting is filled in, such as 
material cost, labor cost, repairs, profit 
and total. At the same time also the 
withdrawals from stock, if any, are 
marked off on the stock cards, and 
these latter are entered up, in all the 
detail necessary. 


Where slips represent refunds, or 
credits for return of goods, the mat- 
erial is placed back into stock on the 
cards on the “In” side. 

After this operation has been com- 
pleted the sales slips are recapitulated 
in the Sales Journal, being recorded in 
numerical order, care being taken to 
account for all numbers of the series. 

With cash sales, the number and 
particulars, will be filled in. The total 
of the sale falling into the cash sale 
column, and the cost of material, labor, 


repairs, and profit, will fall into their 
respective columns, as called for by the 
costed slip. 

With charge sales, the number, name 
of purchaser, and particulars will be 
filled in, and the amounts distributed 
as called for on the slip. With cash 
refunds the same process will be fol- 
lowed as with cash sales, except that 
the amount of the refund will fall 
into the cash refund column. In dis- 
tributing the particulars of the cost of 
the refund, the reverse of the process 
called for with cash sales will be fol- 
lowed; that is the entries in the cost 
distribution column will be made in red 
ink, to be deducted in the process of 
adding up the columns. 

Discounts, allowances and credits 
will be recorded, giving number, name 
of the original purchaser, and the par- 
ticulars of the total amount involved 
will fall into the proper column. The 
cost distribution will also be entered 
in red ink as with cash refunds. 

Cash paid on account items will be 
recorded with the number, name of the 
payer, and the amount carried to the 
“Paid on Account” column. 

Free service, or “No Charge’”’ slips, 
will be handled by noting the number, 
name of the customer, particulars and 
the total cost of the bill. The latter 
being, .entered. under, “Free. Service® 
column, and the distribution of this 
cost carried to the column affected by 
the transaction. 

after the different entries have been 
made, and totalled in sub-total, the cash 
sale total, less the cash refunds, plus 
cash paid on account, should equal the 
amount taken in by the Utility Cashier, 
and credited to the Shop, as the day’s 
receipts. 
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The next step is to post the charge 
sales, credits, discounts, and cash on 
account items to the Consumers’ 
Ledger Account, indicating in the 
Journal the posting folios of these ac- 
counts. 

At the end of the month the Sales 
Journal is balanced up as follows—the 
totals of the columns headed— 

Charge Sales 
Cash Sales 
Free Service 
will balance with the totals in columns 
headed— 
Cash Refunds 
Credits 
Discounts, 
Material Cost 
Labor Cost 
Overhead and Profit. 

It may be found convenient to 
deduct cash refunds from the cash 
sales total at the foot of the cash 
sales column; also to deduct credits 
and discounts from charge sales total, 
before posting all these totals as above. 

When the book has been balanced 
for the month, the totals are posted 
into their respective accounts in the 
Shop Ledger. 

It may be well perhaps to further 
explain the uses of some of the 
in the sales. Journal, to 
entering sales slips in the 


columns 

facilitate 

Journal. 
CasH REFUNDS. 

These are refunds for material 
returned to the Shop, and for which 
cash had at some previous time been 
paid. A refund may also be given 
for over charges or discount allowed, 
when such should have been attended 
to when the original cash sale was 
made. 


Refunds of cash affecting original 
charge sales should be entered in red 
ink in Cash Paid on Account Column. 

In costing slips for transactions of 
this kind, it must be borne in mind 
that when the original sale was made, 
the Material Account, Labor Account, 
and Overhead and Profit Account were 
credited as representing material going 
out of stock, or labor for which money 
was originally paid being sold, and 
profit being recorded on the transac- 
tion, the refund of the sale price, or 
making an allowance thereon, causes 
the reversal of all or part of the above 
operation, which can be recorded only 
by red ink entries. 

By this process the material is au- 
tomatically taken back into stock; the 
labor recharged to Labor Account, and 
the profit cancelled. 


CREDITS. 


These are allowances made for mat- 
erial or labor which are originally 
charged to the customer through 
charge sales. The same methods which 
would apply to cash refunds will apply 
to credits as well, that is in the matter 
of handling such transactions through 
the Sales Journal. 

Discounts are allowances made on 
the purchase price of material or labor, 
which are charged originally to cus- 
tomers through charge sales; these 
discounts may be allowances for cash, 
or for commutation of original time 
sales, to which the time payment in- 
terest charge was added, when the sale 
was made. They may also be allow- 
ances to cover minor defects which are 
discovered after the customer has re- 
ceived the appliances bought for cre- 
dit, or they may be other special dis- 
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counts or allowances not enumerated 
above. 

In posting the totals of Sales Jour- 
nal columns the following procedure 
will be followed :— 

“Charge Sales” totals will be posted 
to the debit of Accounts Receivable 
Control Account. 

“Cash Sales” totals, diminished by 
“Cash Refunds” will be posted to the 
debit of Utility Advance Account. 
“Credits and Discounts” totals will be 
posted to the credit of Accounts Re- 
ceivable Control Account. “Cash on 
Account” totals will be posted to the 
debit of Utility Advance Account, 
and to the credit of Accounts Receiv- 
able Control Account. 

Summing up the results of the op- 
erations for the first month of doing 
business, under the system outlined 
above, we have accomplished the fol- 
lowing results, if the transactions of 
purchases and sales have been re- 
corded as directed :— 

We are able to produce a trial bal- 
ance as follows :— 


DEBITS. 


Material (Inventory). 
Accounts Receivable. 

Delivery Equipment. 

Office Equipment. 

Labor. 

Storeroom Salaries and Expenses. 
Freight and Express. 

Dales “Fax. 

Sales Salaries and Commission. 
Delivery Expense. 
Demonstrations 

General Salaries. 

Clerical Salaries. 

Printing and Postage. 
Telephone and Telegraph. 
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Advertising. 
Appliance Repairs. 
Free Service. 
Rent. 
Insurance and Taxes. 
Uncollectable Accounts. 
Interest. 
Depreciation of Delivery Equip- 
ment. 


Depreciation of Office Equipment. 


CREDITS. 


Utility Advance Account. 
Overhead and Profit. 
Cash Discount. 
Miscellaneous Revenue. 
Surplus. 

Assuming that an original inventory 
of stock on hand existed at the outset, 
and that there was an inventory of Ac- 
counts Receivable also, along with one 
of Delivery Equipment and Office 
Equipment, we would have had a bal- 
ance owing the Utility of the sum of 
all of these, as well as Debit Accounts 
of the amount of each in its respective 
place. 

(1) By charging to the Utility Ad- 
vance Account all charges and ex- 
penses incurred by the Utility on be- 
half of the Shop, and adding this to 
the original balance, then deducting the 
total of cash collections, we arrive at 
the new balance owing the Utility. 

This balance represents the amount 
the Utility has invested in the Shop, 
and the amount on which monthly in- 
terest must be calculated. 

(2) By adding to the inventory of 
material on hand, the purchases made 
during the month, and crediting the 
cost of the material sold, we arrive at 
the total value of the present in- 
ventory, which should equal the total 
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of individual totals on the stock cards. 

(3) By adding to the Accounts 
Receivable balance, at the beginning of 
the month, the total of the charges for 
the month, and crediting the credits, 
discounts and cash paid on account, we 
arrive at the total value of the Ac- 
counts Receivable at the end of the 
month. This should agree with the 
total of the individual balances in the 
Customers’ Ledger. 

(4, 5 & 6) By opening up accounts 
for all the operating expenses incurred, 
and posting totals to the respective ac- 
counts, we arrive at a summary of ex- 


penses, to set against the summary of 
Revenue Accounts, which will show 
how the Shop is being operated, and 
after the Operating Accounts have 
been closed in the Revenue Account, 
through the Profit and Loss Account 
(7) we are able to produce a regular 
balance sheet, setting forth the assets 
and liabilities, and the profit or loss, 
as may have developed. 

Thus all of the functions, which we 
expected the Merchandise Accounting 
System to perform for the Hydro 
Shop, as outlined in the beginning of 
this pamphlet, have been performed. 


aumanMgege ate oo muuntons 


Discussion 


MR. MICKLER: Up to date, there 
have been approximately fifteen towns 
in which either this System, or a Sy- 
stem very similar to it, has been in 
operation. One or two of the towns 
have a System which is sufficiently 
in detail to provide the same results 
which this System does, although even 
in those towns they are lining up more 
closely with this System than former- 
ly. 

From the operating statements of 
eight Hydro Shops for 1923, I com- 
piled the comparative statement which 
is shown below. 

If you will examine the sheet be- 
fore you, you will find that there are 
tabulated the sales and the total opera- 
ting expenses, and there are shown 
the relation between the sales and the 
expenses. [The expenses on the second 
line represent the total operating ex- 
penses as recorded in the books of the 
shop represented. In some of the shops 
they do not show their expenses in 


the same way as in others. For that 
reason, the items which are not com- 
mon in all of the statements presented 
have been separated out. 

The cost of putting merchandise in- 
to stock seemed to have been the 
item on which some of the towns dif- 
fered. Some of them included the cost 
of handling merchandise into the cost 
of merchandise and others left that 
aS a separate item, so all of those 
items of cost of putting merchandise 
into stock have been deducted and all 
reports reduced to a common basis. 

You will notice in town No. 1 the 
total expenses are 15.2 per cent. of the 
sales. 

In town No. 2 the total expenses are 
19.5 per cent. of the sales. 

In town No. 3, 18.1 per cent., or 
11.9 per cent. with the cost of putting 
into stock deducted. 

Town No. 4, the percentage is 15.7; 
town No. 5, 23.1 reduced to 21.3 per 
cent. with the cost of carrying stock 
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deducted. 

In town No. 6 it is 25.0 per cent. 
reduced to 21.4 per cent. with these 
charges deducted. 

In town No. 7 it is 17.3 per cent. or 
12.1 per cent. with these charges de- 
ducted, and in town No. 8, 15.5 per 
cent. 

This would indicate that, generally, 
the overhead expenses of these eight 
Hydro Shops vary from 11.9 per cent. 
to 21.4 per cent. The gross profits 
vary from 17.6 per cent. to 28.4 per 
cent. Of course, the sales, in some of 
these municipalities, do not compare 
favourably with the sales in others, for 
the reason that where wiring is done 
in some municipalities, that is, the in- 
stallation of ranges and water heaters, 
it is done on the flat basis. Where 
this flat basis is the same as the muni- 
cipality pays for the installation to a 
contractor or its own men there will 
be no profit recorded on the sales. 
Windsor, for instance, sells its wiring 
at what it costs, and with those items 
included in the total of the sales the 
relation between overhead expenses 
and sales will be lower, and the profit 
will be correspondingly lower. As a 
matter of fact, they should have been 
deducted, but in order to impress on 
those municipalities the need for pro- 
fit on such transactions these sales 
were left in, as I think they ought to 
realize a profit on all transactions no 
matter what they are, whether it is the 
sale of labour, or the sale of material, 
or the sale of service, it should all be 
rendered at a profit. 


You will notice that the expenses 
have been similarly compared. I tried 
from the statements presented to 
equalize these expenses as nearly as I 


could, that is, to set opposite each item 
of expense a corresponding item from 
each statement. Some of them, of 
course, called similar items by differ- 
ent names, and it was not easy to 
identify what the expenses were, but 
that was because they had not stand- 
ardized their method of distributing 
accounts. We hope that by next year 
we will have that all remedied. How- 
ever, in general, they are approximate- 
ly the same. 


Five out of the eight towns had a 
delivery expense account by itself, and 
from this you will see that the deliv- 
ery varies from .7 per cent. to 1.1 per 
cent. Of course, I believe even in some 
of these, they have delivery to the con- 
sumer and delivery from the freight 
sheds combined, while others may not, 
so that this is not really a true com- 
parison of their delivery expense. 

Salaries, Commissions and Labour. 
Town No. 1 the salaries and commis- 
sion represent 4.9 of their sales. Town 
No. 2, 9 per cent.; town No. 3, 5.3 
per cent.; town No. 4, 6 per cent.; 
town No. 5, 13.9 per cent.; town No. 
6, 10.7 per cent.; town No. 7, 4.2 per 
cent. Town No. 8, 8 per cent., a vari- 
ation all the way from 4.2 to 13.9, 
which shows that some towns have to 


pay more to sell their goods than 
others. 
Advertising, town No. 1, 2.2 per 


cent.; town No. 2, 2.6 per cent.; town 
Niue Dei cent.< LOW NG. Aged 
per cent.; town No. 5, 1.4 per cent.; 
town No. 6, 2.1 per cent.; town No. 7, 
.6 per cent. and town No. 8, 9 per 
con 

Rent, 5.4 per cent.; 1.5 per. cent. ; 
3.24 per, cent..: 4.0. percent. 5.39. per 
cent: 2.3.per,cent.zand 1.7. per cent. 


ee 
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Interest 2 per cent. 3-2 per cent; 
8 per cents; "1.0" per cent, wo pee 
cent, ; 2.4 percent: aud 2.07 per cen. 

General Expenses, .5 per cent.; 2.0 
per cént.s ZO per cent. een cent. 
2 per cents 1b pericente,.2 Uipee cent. 
and 1.8 per cent. That General Ex- 
pense item is another one of these 1n- 
determinate items. Some towns called 
general expenses one thing and others 
called it another thing, but, generally, 
the items compare favourably with 
one another. There may be one or two 
instances where they do 
spond. 

Net. Proms) o76 per cénti? 1:2 “per 
Celt.) /1o per Cent elo per’ cent:293.0 
Per Conte oreperavent. «217 er Celit, 
and 3.6 per cent. 

You can see that the majority of 
these towns, in fact all of them, are 
operating on a pretty slim margin. 
‘Fake rtor tistiace.-Lbown (No.2. 1.2 
per cent., that 1s approximately equal 
to the cash discount on the purchase of 
material. lt they «did not‘ take* their 
cash discount they would not have any 
profit. Town No. 4 is the same, and 
Town No. 7 is the same. It shows you 
how important it is that cash discount 
be taken wherever possible to avoid 
the possibility of losing the slim mar- 
gin of profit under which operations 
are carried on. 

Below, we show the relation  be- 
tween the investments, that is, the 
value of the Inventories and Accounts 
Receivable. From this we can get a 
general idea of the turn-over. I was 
not able to get the cost of material 
purchased as compared with the in- 
ventory,. because none of the muni- 
cipalities showed how much material 
was bought, so the actual turn-over in 


not 


corre- 


ratio could not be determined, but it 
can be figured out approximately from 
the approximate profit each has. 

Town No. 1 has an inventory of 
over $15,000, which represents 11.0 
per cent. of the sales. 

Town No. 2 has an inventory of 
$45,915, representing 22.5 per cent. of 
the sales. 

Town No. 3 has an 
$2,272, representing 16 
the sales. 

Town No. 4 has an 
$7,000, representing 14 
the sales. 

Town No. 5 has an 
$8,561, representing 24 
the sales. 

Town No. 6 has an inventory of 
$14,896, representing 13 per cent. of 
the sales. 

Town No. 7 has an inventory of 
$3,600, representing 20.5 per cent. of 
the sales. 


inventory of 
per "cent yor 


inventory of 
per cent. of 


inventory of 
per. Centr 


Town No. 8 has an inventory of 
$40,660, representing 16.0 per cent. of 
the sales. 


You will notice that Town No. 1 
did $141,000 of business on a $15,000 
inventory. Town No. 2 with three 
times the value of the inventory of 
Town No. 1 had only about 30 per 
cent. more business. Town No. 5 had 
$8,500 in stock to do $35,000 worth of 
business. Town No. 6 had an invent- 
ory of $14,896 to do $110,000 worth 
of business. It shows that the shop 
which purchases properly can sell a lot 
of goods without having a great quan- 
tity of goods in stock. It is not ne- 
cessary to buy a lot of material in 
order to do business now-a-days, be- 
cause most manufacturers carry 
enough in stock to supply a reasonable 
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demand within a _ reasonable time. 
Some people have an idea that the 
minute they start doing business they 
have to build a cellar and fill it full 
of stock, and when they come to fig- 
ure up three or four years afterwards 
where their money has gone they gen- 
erally find it in the basement and, as 
a rule, it is in obsolete material, and 
the theoretical profits made during 
three or four years disappear very 
rapidly. 

The Accounts Receivable vary, of 
course, depending on the conditions in 
the municipalities shown. Some towns 
have a very elaborate time payment 
system, others have not any, Ottawa, 
for instance. 

The Total Investment of Town No. 
1, is $71,000. Town No. 2, $105,000; 
Town No. 3, $7,500, and so on. 


You will see by these figures that 
the importance of Hydro Shops in 
some municipalities is attaining con- 
siderable proportions, that is, con- 
siderable enough to make them rank 
in very close relation to the power and 
lighting business of the municipality. 
I venture to say that with some of 
these towns showing from $141,000 
up to $264,000 worth of sales these 
will compare very favourably in vol- 
ume with the revenue from the sale 
of light and power, and the import- 
ance of having records that will show 
in detail the operations of those shops 
cannot be stressed too much. 


As I said before, we hope to get all ° 


towns in line, especially those that are 
not exactly in line so far as distribu- 
tion of accounts is concerned. We 
would like to have them all uniform 
before the end of this year, so that 


their statements will, perhaps, be a 


little more comparative. We expect to 
have a lot more who are not on this 
statement so that eventually  state- 
ments of this kind, and more elaborate 
statements, will appear as part of the 
Commission’s Annual Report showing 
the operations of every Hydro Munt- 
cipality operating Merchandise De- 
partments, whether it shows a profit 
or a loss, and it behooves everyone 
who is at all interested in merchand- 
ising to see that this is done in a way 
that it will not show unfavourably in 
these reports which are published. 

MM Beil) stei MGA DAY oo) Wee PC. 
of Ont.: In that report you have there, 
is the wiring and sale of appliances 
combined, or just the sale of appli- 
ances ? 

MR. MICKLER: Anything that is 
billed to consumers for which they 
collect cash is in their sales, it is the 
total amount of business done, so far 
as I am able to learn. Of course, some 
of them (one of them particularly) 
did not tell me what all was included, 
Town No. 2, for instance. 

MR. McAULAY: That is the one I 
had reference to. I know they do wir- 
ing and do electrical inspection, and I 
do .notyysee._.—lectrical 
charged. 


MR. MICKLER: Town No. 2 sim- 
ply gave the total value of the sales. 
I do not think they have the wiring 
in there at all. When we are able to 
get around to these towns and see 
that they are doing things uniformly 
we will then be able to keep those 
things more closely in line. 

MR. L.- G. EVANS, Toronto: 
When the work is done by contract, 
do you recommend that there should 
be no profit, or do you recommend 


Inspection 
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that we take a profit on the contract? 

MR. MICKLER: If you make a 
contract with a wiring man to install 
ranges, or water heaters, or any other 
electric appliance, I would recommend 
that you, in billing your consumers, 
take a profit to yourself. You can, in 
most cases, make a better bargain with 
the wiring contractor on a great num- 
ber of jobs than an individual consum- 
er can, and you are entitled to enough 
profit on those transactions to cover 
your expense of handling them. If 
you do not take a profit on wiring 
you will have to add a little more pro- 
fit to your appliances, because you can 
see from this statement that there is 
nothing to spare, even where they are 
not doing any wiring. Take Town No. 
1, they are not doing any wiring, they 
only made 5 per cent. profit. 

Town No. 4 is not doing any wiring, 
and it made 1.9 per cent. profit. So 
you cannot perform any functions for 
your consumers without considering 
that some of your overhead has to be 
provided for. 


I noticed in an American magazine 
here recently a comparison between 
the sale of different types of appli- 
ances in a great many cities in the 
United States. They had these tables 
prepared and grouped according to the 
size of the municipalities, and there 
were about ten different groups rang- 
ing from 50,000 population, up to 
cities with a population of a million 
or more, and in reading that article 
over and looking at the tables I 
thought it would be interesting to 
show a similar comparison of sales of 
appliances in Hydro Municipalities. 
The most noticeable feature of the 
tables presented in the magazine was 


the absence of any figures on ranges. 

Graphs showing the relation  be- 
tween the sales of the different types 
of appliances were presented. Wash- 
ing machines took up about half, va- 
cuum cleaners a third, and the rest 
distributed among ranges, toasters, 
and what not, but ranges were negli- 
gible. 

In the report circulated among you, 
you will find that in practically every 
municipality the range is the most 
important appliance sold. Take Lon- 
don, for instance. London sold over 
two and a half times as many ranges 
as they did washing machines ; Wind- 


sor pretty nearly five times as many 


ranges as washing machines, and 
Stratford three times as many ranges 
as washing machines. 


I do not know whether there is 
very much value in this statement, but 
I thought it would be interesting to 
show you what the comparison is in _ 
the different municipalities. Some 
towns say they cannot sell washing 
machines, other towns say they can- 
not sell ranges. It might be well to 
compare your town with another of 
approximately the same size operating 
under similar conditions and see what 
methods are being employed which 
make their figures so much different 
from yours. 


MR. I. PRITCHARD, Chatham: 
With regard to costing sales, what, 
in your opinion, is the proper way to 
cost the sales? Should you add to the 
cost of the material the sales tax and 
laying-down charges, or should you 
cost the sales on the bare cost of the 
material? There is some difference of 
opinion regarding this. 


MR. MICKLER: Of course, the 
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APPLIANCE SALES—1923 


Table showing relative sales of larger electrical appliances in 21 Hydro 
Shops during 1923. 


This table indicates the purchasing tendencies of the people of these 
Municipalities—the relative proportions of sales effort being put behind these 
appliances, and the sales possibilities for future efforts. 


Air 
Ranges Washers Vacuum Water Heaters Irons 
Cleaners Heaters and Grates 


Brightontmesp peu!) 2 0 3 2 5 12 
Belleville, 46. ain: 38 37 42 22 36 92 
Chathatn scaly < foue 40 23 22 15 26 74 
Darndas id. feiss bls: 12 Z 3 0 16 10 
Guelph oyey sh neby 101 30 ie) 38 138 263 
Hamilton ei exsh04n 476 pM, 23.2 90 204 319 
GEES te) aon Om ae ee 13 4 6 6 45 93 
Kitchenet. sos cre): 49 10 7 . 50 44 
Tacs yes. Same 1, 6 1 1 2S 15 61 
Bre 9)" Cee ene oe 596 266 332 65 265 334 
Niagara Falls...... 68 if 3 6 30 14 
CRA wate io ot ego 246 0 0 97 93 210 
ATS eee ek ieee os 17 10 0 1 1 2 
le) Sen te pt eee eee 24 0 8 ih 11 56 
SPAT OG. wade os 2s 401 133 60 64 178 93 
See 6 Cee 103 81 rs 1 i} 99 
SER ALON 3.2 < nism. oscus 4 i 10 0 & 20 
ety 2 te cove LOO L 376 824 319 858 5260 
WIAD .. Sesser. +s snarae 48 4 26 1 es 15 19 
RN SOL oh uke tin cS 224 324 167 283 366 


Woodstock........ 130 8 4. oi ee 36 


318 


THE BULLETIN 


TELECOMM TO LOGUE O TO NTOU OUI USOT OOO GUM U INC EU COLUM LCP LLL 


question of sales tax is almost negli- 
gible now, because the sales tax forms 
part of the cost of the material, it 
does not appear on invoices any more, 
but I have found that the fewer items 
you have to consider in the cost of 
material sold the less complicated is go- 
ing to.be your record, and the easier it is 
going to be to make up your stock cards, 
particularly with the recording of in- 
voices involving more than two or three 
items especially where wiring material 
is purchased. As invoices cover some- 
times one, or two or three pages, the 
distribution of freight, cash discount, 
and handling charges, is a _ very 
cumbersome duty and, in order to eli- 
minate that, the cost of the material 
which should be carried to the stock 
cards is represented by the bare cost 
as shown on the invoice, excluding 
cash discount, etc. Of course, there 
are some times when that rule can be 
waived to a certain extent. If you only 
buy an item once, the freight is pre- 
paid, or the freight is shown on the 
invoice charged to you, you can use 
your own judgment and include as 
cost, the total invoice price. 


If you will study the Operating Ex- 
penses, the way. they have been 
grouped, you will see that you can get 
the same result in the end without all 
the trouble of making a sub-division 
of freight, etc. every time on an in- 
voice. You will notice we show the 
cost of merchandise sold. That is the 
cost of material, and the cost of labour 
handling’ the material, store-room 
salaries and expenses, freight and ex- 
press, and sales tax. If one wants to 
put all this into his cost of material 
why, he will have the whole thing in 
one operation. The method of. treat- 


ment recommended is to group these 
different expenses and add them to 
the bare cost of material. It 1s much 
simpler in operating the stock system 
to exclude cash discount, and freight 
and expenses of handling. I am not 
saying, mind you, that it 1s not part 
of the cost of material, it is, but so 
long as we know how these items have 
been handled, we can be satisfied with 
the result. 


There is another thing, of course, 
the question of duty on imported ma- 
terial. I did not mention duty in this 
paper, because I did not come across 
any case where duty was actually paid 
until after the paper was prepared. 
At any rate, the question of duty 
must be taken care of in the case of 
material purchased abroad. You will 
have to add in the duty to the cost of 
material otherwise you will be liable 
to sell goods for less than cost. 


Attention has been drawn to the fact 
that very few of these towns show 
any provision for bad debts, or any 
loss on account of bad debts. The 
question of bad debts is not a very 
serious one in Hydro municipalities. 
Legislation provides almost an airtight 
means of securing money from con- 
sumers, except from one who dies, 
and if even he has signed a lien note 
for an appliance, you can get the ma- 
chine back. I do not know of many 
Hydro municipalities where they have 
lost very much on bad debts. What 
has been your experience, Mr. Scott? 

MR. A. B. SCOTT, Galt: We have 
had some loss, principally on wiring 
jobs, where we have not had a lien. 
That is practically the only case. 


MR. MICKLER: How would that 


show up in your accounts? 
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MR. SCOTT: We opened up a re- 
serve account for bad debts, but up 
to the present time we have not placed 
any accounts into that, but we will 
have to do so this year. 

MR. MICKLER: What is your ex- 
perience, Mr. Blay? 

MR. G. W. BLAY, London: I 
think this report shows that we had 
$812 last year. 

MR. MICKLER: That provision is 
made every year? 

MR. BLAY: Every year. We are 
unlike other municipalities, they do 
not appear to have any. 

There is one point I would like to 
bring up, that is, the lien note. We 
find that in these times a great many 
people are moving from one city to 
the other, and, invariably, they take 
appliances with them although they 
are not paid for, and, in many cases, 
we have no record of their leaving 
town. They get out overnight and 
take your washing machine, or what- 
ever it is, with them, and we have 
found that the lien note does not ap- 
ply to an appliance moved into some 
other municipality, it is not worth the 
paper it is written on. 

A MEMBER: Does it not apply 
where the lien note is registered? 

MR. BLAY: No, not if they get the 
appliance out of the city. 

MR. McAULAY: You can seize 
the article as long as it remains in 
the Province, I have seen it done. 

MR. BLAY: The party did not 
offer any resistance, possibly. 


MR. McAULAY: Oh yes they did. 
As long as there is a number on the 
machine, or a_ distinguishing mark, 
the Act gives you permission to re- 
cover. As I say, I saw it worked out 


in one case. 

MR. BLAY: We tried it in Strat- 
ford and we lost out. 

MR. MICKLER: That is a case for 
co-operation between Hydro Shop 
men. 

MR. McAULAY: We have a case 
at the present time where a man 
moved to Stratford and took a wash- 
ing machine with him. We finally lo- 
cated the machine and requested the 
Hydro at Stratford to pick up the 
appliance and have it crated. 

MR. MICKLER: Did you get your 
appliance back ? 

MR. McAULAY: Not yet, but we 
will get it. Another case is where a 
lady purchased a washing machine 
from the Walkerville Hydro. She did 


-not have it paid for and moved to 


London. They wrote us and asked us 
if we would not take the account off 
their hands, so we purchased this ac- 
count from them, of course, at a reduc- 
tion. She made two payments on the 
machine and skipped back to Walker- 
ville. 

MR. MICKLER: Can’t you sell it 
back to Walkerville? 

MR. McAULAY: Well, the man- 
agement of the shop there has chang- 
ed, and the Manager claims he does 
not know anything about it, but there 
are a lot of uncollectable accounts 
just the same. 


MR. MICKLER: One thing about 
it is that London apparently acknow- 
ledges they cannot collect accounts and 
others do not want to admit it. 


Mik. AnWolk STEW ART) To- 
ronto: I think Mr. Mickler is to be 
congratulated on the amount of detail 
brought out in connection with his pa- 
per, and I am sure he must feel grati- 
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fied with the large attendance here 
this morning considering the fact that 
there is another meeting running 
concurrently with this. 


One point brought out in connec- 
tion with wiring on a lien note. In 
Toronto we have our  hire-purchase 
agreement established in such a way 
that the charge for the wiring, the 
cost of the wiring, becomes a charge 
against the property. If a tenant buys 
a range on time where we do the in- 
stalling he has to pay the total cost 
of the wiring plus the ordinary initial 
payment on the range, so that if he 
moves we are sure of the wiring any- 
way. The only exception is where he 
gets the owner of the house to sign 
the time purchase agreement with him, 
so that we can always collect for the 
wiring. In the case of moving out of 
town, we have found that we can pick 
up those goods, if we can find them. 
Nearly always we have been able to 
trace them. We had a case not long 
ago of a customer who lived outside 
the city limits, and we had a good 
deal of trouble trying to pick up an 
appliance. The customer would not let 
us into the house, and finally we went 
out with a truck and collector and 
the Sheriff, and one or two others, 
and found that the night before the 
man had moved into a different muni- 
cipality. In order to seize there we 
had to go back to the Court and get 
it transferred to the jurisdiction of a 
different Sheriff, and the previous 
order of the Court held so that we 
could pick up the appliance. In an- 
other case, we got the appliance  be- 
cause the man saw that he was chased 
so that he came to the conclusion there 
was no use trying any further to keep 
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On page 300 here there is a list of 
transactions that are covered by Sales 
Slip. That agrees pretty much with 
our method, except that we never 
make a sales slip unless it shows a 
debit, that is, if a customer brings 
back an appliance we have a separate 
form for it, and it goes to the ac- 
counting department the same as a 
Sales Slip would and is credited to 
the customer’s account. In case a cus- 
tomer brings back an article for ex- 
change and takes something of greater 
value, we give him credit for the 
other, but that is pretty much all a 
detail. 


MR. MICKLER: Of course, when 
I designed this system I did not ex- 
pect that it would be universally ap- 
plicable to all Hydro Municipalities. 
There are some in which, perhaps, 
the details will be a little too many, 
and others in which they are not 
enough. In general, though, the prin- 
ciple is applicable to all Hydro Muni- 
cipalities. The actual details of opera- 
tion are left, to a very great extent 
to the Municipalities themselves, and 
the forms shown here are not neces- 
sarily the forms that have to be used, 
they are simply suggested forms. I 
know that in one or two of these 
forms they have already been changed. 

I might say that the Hydro are 
keeping in stock Form No. 1, Form 
No. 2, Form No. 3, Form No. 9, and 
Form No. 11, in a revised form, Form 
No. 12, in a revised form, and Form 
No. 6. Those forms can be obtained 
from the Hydro at cost. 


A MEMBER: The question was 
asked how you get the record of 
goods received into stock on the stock 
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cards, whether it is from the invoice, 
or from a receiving slip. 

MR. MICKLER: Well, in the ma- 
jority of cases, they have not a receiv- 
ing slip. The invoice is passed from 
the office to the Stores Clerk and he 
counts the material and advises in the 
margin how much material comes in 
and sends it back. In that case, the 
entries are made from the invoice to 
the stock card. 

A MEMBER: In that case, if there 
was any delay in receiving the invoice, 
your records would show that the 
goods are not in stock, and you might 
possibly turn down sales. 

MR. MICKLER: There may be 
cases like that. Of course, in a large 
institution it is necessary to have a 
closer connection between the receipt 
of material and the entry on the stock 
cards. That is a detail that can be 
worked out to suit the conditions in 
the different municipalities. In your 
case, of course, where the invoice 
comes into one place and the material 
goes into another, you have got to have 
some record of receipt. The receiving 
clerk receives a copy of the original 
order, and that tells him that he has 
to look for the material and natur- 
ally he will have to tell when it comes 
in. 

Mk. BLAY: The invoices come in 
and are registered, all numbered, and 
sent to me, and I in turn send them 
all to the receiving clerk. There is a 
space there for him to O.K. the re- 
ceipt of the goods, so that he is practi- 
cally responsible. 

MR. MICKLER: He puts his ma- 
terial into stock before he gets the in- 


voice; he has a means of recording’ 


his material in before he receives the 


invoice ? 

MR. BLAY: Yes, that is the idea, 
and when he receives it he certifies 
the invoice and returns it. 

MR. MICKLER: That is the way 
we work it at the Hydro. The Stores 
Department have the original copy of 
the order, and when material comes 
in they make out a receiving slip, and 
also O.K. the invoice. All copies of 
invoices go out to them for O.K. be- 
fore being passed for payment. 

MR. BLAY: The receiving slip just 
shows quantities ? | 


MR MICKLER: Yes. They com- 
plete the entry when they get the cost. 
Sometimes the orders show the cost. 
I believe, if it is practicable at all, it 
is best to enter the items right from 
the invoice, then you have all the de- 
tails at hand. 


MR. McAULAY: I notice, in some 
municipalities, they make up their re- 
turn at the end of the year and dis- 
regard their stock cards, their return 
being based on the Henderson Busi- 
ness Service. 


MR. MICKLER: They are absol- 
utely wrong. We do not require the 
Henderson Business Service to tell us 
the cost of our material. If we utilize 
the means outlined here of recording 
the cost from the invoice, and keep- 
ing the stock cards properly, we have 
a better cost system than the Hender- 
son Business Service will give us, be- 
cause theirs is only a theoretical cost 
based on quotations from many manu- 
facturers, and sometimes they are 
three to six months out of date. The 
pricing from anything but the stock 
cards is bound to throw you out of 
balance in your inventory, and, as I 
say, if you use any other means than 
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the actual cost you will have trouble 
in balancing your inventory. 

I presume that most of you gentle- 
men were in the other session yester- 
day when the Electrical Inspection 
Rules were read, and I had expected 
yesterday that questions be asked in 
connection with the Rules. There are 
a number of Inspectors here now. If 
any of you have any questions you 
would like to ask about the Inspection 
Rules I would like you to ask them, 
because there are men here who can 
answer them. One thing came up in 
connection with boring a hole through 
a stone wall to put in a service. I talk- 
eds:toi Mpraitallsaboutythatyeand *he 
said you can bore through a window 
frame if necessary to avoid going 
through a solid wall. 


You will notice that there were se- 
veral very important changes to the 
Rules. One of them is that the rule 
in connection with the 660 watt limita- 
tion on a lighting circuit has been 
changed to allow circuits of 1,650 
watts capacity, and there is another 
change affecting the number of bulbs 
which can be put on to one circuit. 
I understand that an outlet, is now 
consideredasatap to a circuit and that 
if a fixture is attached, can have any 
number of sockets, also that you can 
have twelve such outlets where before 
you could only have twelve sockets 
per circuit. Is that right Mr. Gaston? 

Miku Prat GASTON CELA Rass. 
Dept., Toronto: That is, provided the 
fuses in that circuit do not exceed 15 
amperes. 


SIMIC ASO THIELE A 


ADVERTISING 


by C. M. Pritzker, Curtis Advertising Co., Windsor, Ont. 


a HERE is no audience I would 
rather talk to about adver- 
tising than this gathering of 
Hydro Managers. 

Many of you are veterans in the use 
of advertising. All of you are directly 
interested in advertising for two rea- 
sons: 

First, you know that your profits 
on appliance sales help you make a 
good showing on Hydro reports. 

Second, the more appliances you 
sell, the more power you sell. This, 
too, helps you better your showing. 

Now I am not a mystery man, here 
to reveal to you some marvellous se- 
crets about success through advertis- 
ing. There is no mystery about ad- 
vertising. It is a simple, natural de- 


velopment of modern life. 

In one form or another advertising 
has always existed. Back in the stone 
age the cave-man shook his club be- 
fore his fellow rough-necks to adver- 
tise the fact that he was able to defend 
his home against all comers. Even 
birds advertise. The male pigeon or 
partridge ruffles up his feathers and 
does a war dance to advertise his 
gorgeousness to his prospective mate. 

In early days advertising gained a 
bad name because it was chiefly used 
to sell worthless drugs and _ patent 
medicines. To some extent this is still 
true, and even to-day many people 
think of advertising as an unscrupu- 
lous means to undeserved wealth. 
This attitude is rapidly changing 
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however, as people realize that mo- 
dern advertising is a_ legitimate 
selling force—a worthy educational 
factor without which the rapid rise 
in our standard of living 
have been impossible. 

In the 18th. century advertising 
began to come into its own. Its ap- 
plications were crude at first, yet 
it was a fundamental factor in the 
sale of goods. A study of advertis- 
ing from the 18th. century is almost 
a study of business progress. 

Steam and electricity brought an 
enormous increase in possibilities 
of production. The cotton trade 
growth, spread of railways, im- 
provement in machinery and com- 
munications—all demanded larger 
markets and made it possible to 
reach those markets. A flood of 
commodities was turned loose on 
the world. The problem was to sell 
them. 

Meanwhile came the develop- 
ments in printing and_ education, 
which made it possible for thou- 
sands to read, where one could read 
before, the stage was set for ad- 
vertising. 


would 


But not until the last twenty years 
did advertising begin its really 
astonishing growth. To-day the ap- 
plications of advertising are count- 
less. It is like electricity. Nobody 
knows what electricity 18, “But! it 
has its many well-understood uses. 
Just so with advertising. Ask ten 
men to define advertising, and you 
will get ten different answers. 

My answer is that advertising is 
the common sense application of 
publicity to business. I am here to- 
day to discuss the common sense 


application of advertising to 
business. 

I happen to be connected with an 
organization which was, perhaps, 
the pioneer in the field of co-opera- 
tive electrical advertising. 


Back in 1906 the electrical indus- 
try was comparatively a newcomer 
in the public utility field. Utility 
companies in the United States had 
done very little advertising. Their 
poles served only a part of their 
territories, so that they would ne- 
cessarily waste money by advertis- 
ing in newspapers read by many 
they could not possibly sell power 
to. Also these utility companies 
often sold gas as well as electricity. 
They could see no advantage in try- 
ing to convert a gas customer to 
an electricity customer. 


your 


This situation obviously called 
for a continuous campaign of Di- 
rect Advertising which would reach 
only those they wanted to reach— 
and reach them consistently and 


forcefully. \ 


We pointed this out to their early 
association of central stations, and 
the result was a co-operative cam- 
paign of several years’ duration, 
which was used all over the country. 

The result was that they secured, 
with the utmost economy, an applica- 
tion of advertising that fitted’ the 
times and conditions, and that played 
a large part in the phenomenal devel- 
opment of power and appliance sales. 

It seems nowadays that our electri- 
cal conveniences have always been 
with us. But they are the result of the 
efforts of advertising pioneers. How 
else could this great business have 
been built up in so brief a span of 
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years? 

To-day the privately owned electric 
power companies are conducting var- 
ied publicity activities. Briefly, the 
purposes of these activities are: 

(1)—To increase the use of electric 
current. 

(2)—To promote co-operative me- 
thods to this end. 

(3)—To promote harmonious rela- 
tions with the public. | 

These three purposes really boil 
down to two: 

(1)—To sell more appliances and 

current to the public. 

(2)—To sell the public on the vir- 
tue, justice and economy of 
privately owned electrical 
utilities. | 

Let us consider this latter purpose 
first. Let us quote their organization 
itself. Under the slogan—“The Public 
Wants the Truth”, they say: 

“Every week we supply to about 
six hundred newspapers in the 
United States and Canada a news 
service which consists of electrical 
items written in an interesting and 
informative way. 

“No charge is made for this ser- 
vice. 

“Tn addition—we send out a page 
of electrical facts upon which news- 
paper editors can base their editor- 
ials.” 

RESULTS « 

“We estimate that in the first three 

months of this year we received 

122,070 column inches of publicity 

for the industry in those papers to 

which we send this material.’ 

They then go on to show typical ex- 
propaganda—which 
consists of editorial and news items 


amples of this 


on the rights and beliefs of public 
utility coroporations. 

Now it is not for me to take either 

side of this question, but if the private 
utilities recognize the necessity of pre- 
senting their side to the public, through 
co-operative effort, it would seem that 
your side too needs expression. 
_ Let me call your attention, here, to 
your monthly — publication—“THE 
HYDRO LAMP?” which is supplied to 
you by the Hydro-Electric Commis- 
sion of Ontario. Recently revised to 
make it more attractive and readable, 
this little paper is of great value in 
helping you sell your public on the 
Hydro idea. I trust each of you is see- 
ing that it reaches all your customers 
every month. 

This HYDRO LAMP is your regu- 
lar monthly message to your custom- 
ers. Directly and indirectly it promotes 
harmonious relations between your 
Hydro branches and its people in your 
communities. It aims to create a pub- 
lic pride in Hydro, and a true realiza- 
tion of the great service Hydro 1s per- © 
forming. 

The true basis of Hydro success is 
public opinion. Use the HYDRO 
LAMP to make that basis ever more 
solid and enduring. 

Each issue of the HYDRO LAMP 
serves another useful purpose. As an- 
nounced on the cover, each issue is a 
special number, devoted to a certain 
appliance or appliances—selling your 
customers on the desirability of these 
electric home helps. 

Thus you have a regular, always- 
dependable, base for your advertising 
effort. That base is the monthly HY- 
DRO LAMP. I believe you should 
build up on that base a structure of 
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SEVEN STEPS TO SALES 
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Must — 


| Carefill 
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selling 
the 


well-planned advertising and 
that will carry each of you to 
heights of success. 

Your market for Hydro is divided 
into three main kinds of consumers— 


Domestic, Commercial and Power 


Te. CYhe Go-Getter way to 
build Business 


TELEPHONE SELLING 
Ou. Paves way for Demonstrations 


DIRECT ADVERTISING 
.| he one sure way to reach all 
you want to reach 


NEWSPAPER ADVERTISING 
_| Use it to sell ~ 7 


S 
Te u up with rest Ff Campaign 
PREPARING WINDOW DISPLAY 
1 - Attract CAttention 
2 - Gain CAckior 


ARRANGING STORE DISPLAY 
1 - Display 
2 - Demonstration 


DECIDING ‘WHAT ‘TO ADVERTISE 
1 oa Season 
Ck TY 2 Local. Conditions 6 

4 Manufacturers Advertising and Aids 


Che HYDRO LAMP 


1- Creates Goodwill for Hydro 
2- Creates Desire for Electric Appliances 


Appliances 
Tour Service 
casy Payment Plan 


featured in current WDRO LAMP 


THE CURTIS COMPANY LIMITED 


users. Different methods are required 
to reach each of these. Let us consider 
the Domestic market first. 

Your problem is to sell more ap- 
pliances in your community, including 
more adequate lighting systems. When 
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you sell more appliances you automa- 
tically sell more Hydro current. 

Here is a chart which outlines a 
standard campaign on vacuum clean- 
ers. In general, this same campaign is 
adaptable to almost any home appli- 
ance, and is therefore used as an ex- 
ample for all. 

THE SEVEN STEPS. 
Deciding What To Advertise. 

This is governed by the season, by 
the brands of appliances you handle, 
and by the advertising effort the 
makers are carrying on at the time. 

You naturally would not advertise 
electric heaters in July, or fans in 
January. And whenever possible you 
should try to put your special effort 
back of the appliance, or appliances, 
featured im thes HYDRO VAMP* for 
the current month. 

You sell several brands of vacuum 
cleaners. Which shall receive the bene- 
fit of your major sales effort at a cer- 
tain time? 

Naturally the kind which will yield 
you the greatest returns—all things 
considered. Your local conditions will 
govern to some extent. The maker’s 
newspaper advertising and sales helps 
may make it advisable to get behind 
a certain make for a special campaign. 

After you have chosen the cleaner, 
or cleaners, you are ready for the 
second step of your campaign. 

Arranging Your Store Display. 

Your electric cleaner display in the 
store can be made a more or less per- 
manent part of your layout. Experi- 
ence has shown that the most effective 
location is at one side of, and a rea- 
sonable distance back from the main 
entrance. There, should be placed a rug 
and some chairs, the latter for the com- 


fort of your visitors during the demon- 
stration. Make the space as home-like 
as possible, with a table, table lamp, a 
floor lamp or two, and two or three 
electric cleaners. Other appliances, 
such as irons, washing machines, and 
so on, can be placed near at hand—for 
suggestive selling. 

Your demonstration talk should be 
carefully planned and everyone who 
may be called upon to perform the 
demonstration be thoroughly instruct- 
ed. The manufacturers will furnish 
you valuable information along this 
line. 

Preparing Your Window Display. 

Your window display serves to at- 
tract attention to your store, but that 
is only half the battle. After passers- 
by stop they must be drawn into your 
store. Curiosity pays no profits till it 
is turned into action. 

Electric cleaners offer unusual op- 
portunities for action-compelling win- 
dow displays. Here, again, the manu- 
facturer will be glad to help you with 
material and suggestions. 

Newspaper Advertising. 

Use all the newspaper advertising 
you can afford. It is one of your ablest 
assistants, and nothing can quite take 
its place. 

However, newspaper advertising is 
comparatively ineffective unless every 
detail of your selling effort is planned 
to fit in with it, and reap its full bene- 
fits. Newspaper advertising is not a 
thing apart—it is one of the seven 
mutually dependent steps of your cam- 
paign. So tie in your newspaper ad- 
vertising with your selling. Use a 
coupon which asks for a demonstration 
in the prospect’s home. 

Fortunately excellent advertisements 
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are available from the manufacturers. 
Any other newspaper advertising you 
do should be planned by an expert— 
whether that expert is yourself or 
someone else whose professional ad- 
vice you seek. The returns you get 
from newspaper space will depend on 
what you put in that space. It 1s im- 
portant to remember you are not only 
selling appliances—you are selling 
your continued services to appliance 
users, also your easy payment methods, 
CtG. 

In general, about 50 to 60% of your 
advertising appropriation should go for 
newspapers and the remainder for 
other activities. 

Direct Advertising. 

Direct-Advertising should have a 
definite place in your selling program, 
for used properly it is one of the most 
effective forms of advertising you can 
employ. 

Direct Advertising is a specific, de- 
finite method of imparting a message 
to selected individuals or firms. 

Direct Advertising is the one sure 
method of reaching those people you 
want to reach. 

The great mail order houses are 
concrete testimony to the salesmaking 
power of Direct-Advertising. Each 
month they send out carloads of fold- 
ers, booklets, catalogs, letters, etc., that 
bring in millions of dollars’ worth of 
business. 

You, too, can get worth-while re- 
sults through Direct-Advertising. 

The first essential of Direct-Adver- 
tising 1s your mailing lists. Of course 
you have a general mailing list of 
your Domestic Power users. Here you 
have an advantage over the ordinary 
electric shop, in that you have this 


complete, up-to-date, readily available 
list of Hydro users in your commun- 
ity. 

Intelligent, persistent effort will add 
to this general customer mailing list 
special lists of prospects for particular 
appliances. For instance, why not have 
your meter readers note the homes not 
yet provided with electric stoves? 

In most cases they pass through the 
kitchen on their way to the meter, and 
it would take almost no time or effort 
for them to find out this important 
fact. It may be possible for you to 
keep a card record of customers show- 
ing what appliances they already have. 

Many private appliance dealers em- 
ploy a young lady to make a canvass 
of residential districts, to get the 
names and addresses of women who 
are at all interested in vacuum clean- 
ers, etc. These names and addresses 
are listed for direct-mail and personal 
selling effort. This census saves time 
and expense in the end. 

Your mailing lists are important. 
There should be someone in your or- 
ganization responsible for them, as 
well qualified as possible to keep these 
lists up-to-date and productive. 

Now we come to the using of your 
mailing lists. You have men who de- 
imer anew Y DRO LAMP’ to” “the 
homes in your communities. Why not 
have them deliver at the same time 
literature furnished by the manufac- 
turers of the particular appliances fea- 
tured in the issues of the LAMP? This 
would be direct advertising of a very 
opportune kind. 

Then you should use the mail. The 
ally. Your 
newspaper advertising should be back- 
the 


postman is an effective 


ed up by mailing messages on 
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same appliances. These messages can 
often be folders, etc., furnished by 
the manufacturers, and might, to ad- 
vantage, be direct advertising material 
produced for all of you on some co- 
operative plan whereby you get better 
material at less cost than any one of 
you alone could secure. 

Then, too, I do not think any one 
of your monthly statements to cus- 
tomers should ever go out without an 
enclosure, or stuffer, advertising some 
appliance, better lighting, etc. This 
could be tied in with your current 
campaign. At almost no extra cost or 
trouble it will get an effective mess- 
age into your prospects’ hands. 

Altogether, you see that Direct-Ad- 
vertising is a many-sided thing, and 
that a little thought, ingenuity and ef- 
fort will show you many ways of us- 
ing it to your profit. Some of you will 
always get more out of it than others, 
but by co-operative effort, under the 
guidance of some experienced direct- 
advertising organization, all of you 
could secure greater results. 

Telephone Selling. 

The Telephone, properly used, will 
serve as one of your best salesmen. 

Its main purpose, of course, is to 
pave the way for the demonstration 
in the home. Sometimes, however, you 
may be able to persuade the prospect 
to come to your store to witness a 
special demonstration. Someone in 
your organization with a special ap- 
titude for telephone selling should do 
the talking. Telephone selling is well 
worth an extensive trial. 

House-To-House Selling. 

House-to-House selling is the final, 
and a most important step in your 
campaign. It is the real “go getter” 


method of enlarging your business. 
You have an unusual opportunity to 
get results this way, for a Hydro 
salesman enters a house with the im- 
mense Hydro prestige back of him, 
and is greeted in a far more friendly 
manner than the ordinary house-to- 
house canvasser. 

The all-important thing is that your 
salesmen be properly instructed. It is 
fair neither to the salesman nor your- 
self to take a chance that he will re- 
present you rightly, and make the most 
of his selling opportunities. 

The first rule for the salesman is 
Know Your Subject. He should take a 
cleaner home and perform all the ex- 
periments and operations. He should 
practice until he can skilfully handle 
the equipment—even to the compara- 
tively simple matter of connecting the 
cord to the convenience outlet. He 
should practice taking off, emptying 
and replacing the dust bag; taking out 
the brush and putting it back again; 
turning the cleaner over deftly and 
without jar to show the under side, etc. 

He should know the use and appli- 
cation of every tool and be able to 
manipulate each one expertly and 
easily. All these things should be done 
until perfect smoothness is attained. 

Nothing hurts a demonstration more 
than to see a salesman handle the 
cleaner and tools awkwardly, apparent- 
ly unfamiliar with the apparatus he is 
selling. Naturally the prospect thinks 
the cleaner is hard to handle, even for 
an expert, and the sale is lost. 

Demonstration Etiquette is of almost 
and 
action of the salesman has its effect— 
good or bad—and no detail is so slight 
that it cannot win or lose a sale. 


equal importance. Every word 
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Just to show you how complete the 
training of a good salesman must be, 
let me quote a few proved points of 
this demonstration etiquette . 

(1)—Step back from the door when 
it is opened (or stand well 
back from the door and take a 
single step forward as you be- 
gin your introductory talk.) 

(2)—Remove the hat the instant the 
door is opened, and keep it 
off as long as talking with the 
housewife or maid. 

(3)—Before entering the house, be 
careful to wipe all dust or 
mud from your shoes. 

(4)—On entering the house, re- 

“main standing until invited to 
sit down. 

(5)—Stand up whenever the house- 
wife stands up. 

(6)—If she leaves the room sit 
down, but be careful to rise 
when she re-enters. 

(7)—Be careful not to touch books 
or papers lying around. 

(8)—Always talk to the prospect in 
a deferential but 
with confidence and _ earnest- 
ness. Avoid “lecturing.” 

(9)—In leaving, thank the house- 
wife for her time and_interest. 

You will note that only a man of 
naturally gentlemanly instincts can 
carry out these instructions success- 
fully. Only such a man is fit to re- 
present Hydro. 

As for his selling talk—I haven’t 
time to go into that now. That it is of 
fundamental importance is obvious. 
Always remember, however, that the 
successful salesman sells not appliances 
but what those appliances will do for 
his prospect. 


manner, 


Some distributors make use of a 
woman solicitor who arranges for 
demonstrations. Both men and women 
do the demonstrating after an appoint- 
ment is thus made. 

As to the advisability of women, 
there is no doubt that one woman can 
talk to another on the subject of 
housekeeping problems with greater 
understanding than can the average 
man. This is but natural when you 
realize that the woman is, after all, the 
one who has come through the actual 
experiences and can appreciate the 
modern appliances over the old me- 
thods which used to make housework 
a thing of drudgery. The man_ has 
come through the same period of de- 
velopment, but not had any actual con- 
tact with housework, for after all he 
is but a man. 

There are many ways to success in 
house-to-house selling. Get all the in- 
formation you can, and then develop 
your own methods. 

There are just a few facts I should 
like to present to you in conclusion. 

In the first place, you have a great, 
a unique opportunity. People know 
their Hydro Shop is absolutely reli- 
able. They feel friendlier to you than 
to any private dealer. And you can 
offer them attractive payment terms. 

Second, always regard your adver- 
tising and selling activities as one 
single unit—not as scattered efforts. 
Plan your campaign ahead—as a 
whole. Every month should have its 
well organized activities—ties up to 
the season and the HYDRO LAMP. 

Store displays, window displays, 
newspaper advertising, direct-advertis- 
ing, telephone selling, and house-to- 
house selling—all are necessary parts 
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of the complete sales push. Use to the 
fullest extent all material, informa- 
tion and advice the makers of your 
appliances offer you. Ask them for 
more. They are glad to help you. 

Use to the full, also, all selling and 
advertising helps the Hydro-Electric 
Commission of Ontario offers you. 
Ask them for more, too. By this co- 
operative effort you will accomplish 
more at less cost. 

Other electric organizations are 
spending constantly increasing millions 
in co-operative advertising. They find 
it pays. And they are performing a 
real service by extending the useful- 
ness of the modern servant of civiliza- 
tion—electricity. 

In less than three years the com- 
bined advertising appropriations of 
the members of the National Electric 
Light Association of the United States 
grew from nothing to over three mill- 
ion dollars. The Associations’ officials 
predict that within five years this fig- 
ure will be twenty million dollars. 
Hydro certainly has not been ahead of 
the times in adopting advertising— 


TOBACCO—Increase in per capita 
year 


CANDY—Increase in per capita consumption per year $2.50 


particularly the great modern force of 
co-operative advertising. 


Endless instances might be cited to 
show what co-operative advertising has 
done and is doing to-day. Let me men- 
tion just one or two—Sunkist Oran- 
ges, and Sunmaid Raisins. How fam- 
iliar those names are to you—and to 
everyone. Co-operative advertising did 
it—has brought success and wealth to 
hundreds of fruit growers who, alone, 
would now be in the same condition of 
distress which is oppressing other 
farmers. 


Think of your opportunity! Let me 
quote some facts and figures about 
our own Canadian market, showing 
what the future holds. 


Our population is growing, but far 
faster grows the per capita consuming 
power of our people. The growth of 
the per capita consumption on the fol- 
lowing items is typical of that in many 
other directions—particularly in those 
commodities for which advertising is 
ever strengthening the demand already 
created. 


COCOA & CHOCOLATE—Increase in per capita con- 


sumption per year 


SUGAR—Increase in per capita consumption per'year 88.26 lbs. 


MEAT—Increase in per capita consumption per year 


e 


1910 1922 
consumption per 
VEY GD sR, Stee | 
1918 1923 
$4.60 

1918 1923 
15 “ibs! 2.6 Ibs. 
1921 1923 

102 Ibs. 
1919 1922 
127 Ibs. 156 Ibs. 
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In 1923 The Marsh Grape Juice 
Co., Niagara Falls, Ont., had a sales 
increase of 40% over 1922. 


In 1923 The Shredded Wheat Co., 
Niagara Falls, Ont., had a sales in- 
crease over 10%: over 1922: 


In 1923 Canada Bread Co., Toronto, 
had a sales increase over 15% over 
1922. 


In 1923 Canada Bread Co., Winni- 
peg, had a sales increase over 20% 
over 1922. 


Four of the largest Motor builders 
increased their sales by 73%, 35%, 
75%, and 50%, respectively. 

The Dodge Motor Car Co., reports 
an increase in sales of over 21% up 
to the week ending April 25th. 


The Raisin Growers’ Association 
reports increases ranging from 20% 
to 1,000% in the cases of individual 
retailers as a result of the intensive 
campaign commenced last autumn. 

Salada Tea, one of the most con- 
_sistently advertised articles, records 
an increase of 20% in its 1924 sales 
to date. 

Thus the Sales records of firms 
handling a wide variety of products 
prove beyond all doubt the possibili- 
ties of developing Canadian sales at an 
even greater rate than the growth in 
population. If this is true of such 
staples as sugar and meat—how much 
more true it is of Hydro—the con- 
sumption of which depends only on 
the education of the public to the bene- 
fits of a great variety of electric ap- 
pliances, including the wiring of the 
thousands of homes not yet wired for 
electricity. 


Twenty years ago the bankers of 
the United States refused to loan fur- 
ther sums to the automobile industry, 
on the grounds that the saturation 
point had been reached. Yet to-day 
one maker alone produces more cars 
each month than the combined yearly 
output of 1900. 

The increase in per capita consump- 
tion of most commodities is in ratio to 
purchasing power. The luxuries of 
yesterday are bought by the masses of 
to-day. So long as the advertiser con- 
tinues to render a needed service to the 
public, he needs have little fear of ar- 
riving at the saturation point. 

Among the commercial and power 
users of Hydro you have at least as 
great an opportunity as among its 
domestic users. Industry is not yet 
electrified as it should be. Stores, fac- 
tories and hotels need better lighting, 
better cleaning methods, electric fans, 
and so on. Here co-operative advertis- 
ing— both newspaper and direct— 
will find fields fertile indeed. 

The architect, the contractor, the 
home-builder, are awaiting your mess- 
age. Wherever you turn, in this im- 
perfectly electrified world, you see 
people who should be served by more 
Hydro. 

Why let them stumble in darkness ? 
Why not make a more active effort to 
emancipate them from their unneces- 
sary drudgery. 

The age-old force of advertising is 
ready for these new uses. Each one 
of you is master of his own destiny 
in his own community. All of you to- 
gether are responsible for the future 
usefulness of electricity in Ontario. 
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Discussion 


MRA BooSCOTL; Galtsin ithe 
case of a house-to-house canvass, do 
you think there is any disadvantage in 
the salesman carrying an article with 
him, such as a vacuum cleaner 

MR. PRITZKER: 1 think, wher- 
ever possible, the ideal thing would be 
to have somebody get on the telephone 
and call up so many people every day 
and make appointments for the sales- 
man. That is my own version of that. 

MR eG oueMIGISLER) H.E.PGsof 
Ont.: If there are no further questions 
to ask, I would like to call on Mr. 
Clark, the Advertising Manager of 
the McClary Manufacturing Com- 
pany, to give us a few words on the 
different problems he has found in 
connection with advertising electric 
ranges. 

MRODAG HOMGHARE 30M cGlary 
Mfa. Co., London: Mr. Mickler and 
gentlemen, just how to say anything 
very definite in regard to the problem 
of the Hydro Shop 1s rather difficult. 

I have followed with considerable 
interest the work that the Hydro 
Shops have been doing, and I think it 
is very creditable indeed. Those shops 
have done a lot of good, but I am in- 
clined to think that there is one point 


the Shops do not stress strongly 
enough. You will observe that the Hy- 
dro Shops throughout the country 


look very much like any other retail 
store, but do you gentlemen think that 
you stress sufficiently the point that 
you are appointed by the people to 
supply the people? Do you try to instil 
into the people, the ratepayers who 
are behind your proposition, the idea 
that you are theirs and they should 


use you more, and come to you with 
considerably more confidence than 
they do to-day? I think that that is a 
point that should be used more and 
more, and I do not think that you will 
find in any advertising, that point 
stressed sufficiently. I think you ought 
to take the people more into your con- 
fidence, get them to take you more into 
their confidence, and give them the 
idea that you are there not so much 
as a matter of just marketing the pro- 
duct so much as to put them on the 
right track as to the proper utensils or 
appliances to use, the proper wiring 
of their houses, and everything like 
that. 

I know that your problem is a very 
difficult one, and that you are open to 
criticism on every side, but still I 
think you ought to educate the public 
more and more that you are there to 
advise them in their problems. 

The Hydro Lamp is a good thing, 
but I do not think it is getting general 
enough distribution. I am a great be- 
liever in advertising. Newspaper ad- 
vertising has only one function, and 
that is the function of broadcasting 
the message very quickly to the people. 
However, although there is much ad- 
vertising done in the daily newspapers, 
still that is passing, it does not go into 


the home and stay there. We all know 


that the morning paper is. stale at 
noon, and the evening paper is in the 
garbage the next morning. Even the 
Hydro Lamp can be improved on and 
be made to stay longer in the hands 
of the public. 

The store display, I do not think it 
can be criticized. I think the most 
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wonderful displays we have of any 
line of merchandise are those displays 
which we see in the Hydro Shops 
throughout the country. Your build- 
ings, in the cities and towns, especial- 
ly where you have had new buildings 
erected, have been so constructed 
as to render themselves to display, and 
I feel that the men in charge of them 


are using the buildings to the very 
best possible advantage. Of course, 


the same thing applies to the window 
displavs. 

In regard to the house-to-house can- 
vass, that is something which is a 
pretty hard proposition to know just 
exactly how long the people are going 
to put up with it, or whether it is go- 
ing to increase, and, to my mind, a 
good deal depends on the class of 
salesmen you use. I had occasion here 
a couple of weeks ago to call on quite 
a few farmers in connection with a 
certain survey I was making, and I 
found that the farmers have not for- 
gotten about the number of gold bricks 
that have been sold to them in the past. 
I think there is one concern that has 
done something towards getting the 
housewife to entertain the idea of the 
house-to-house canvass possibly more 
than anybody else, and that is the 
Fuller Brush Company. The door 1s 
on the latch, generally, for the Fuller 
Brush man. They do not hesitate 
about letting him in, and it is due ab- 
solutely to the fact of the high quality 
of their salesmen. 


MR. MICKLER: In connection 
with advertising, I just wish to an- 
nounce that we are contemplating the 
issue of a Hydro Merchandise Calen- 
dar composed of 12 pages which will 
be suitably got up from actual . 
photographs, showing the use of 
seasonal appliances, and it 1s hoped 
that every Hydro Municipality in the 
Province will subscribe for enough of 
these calendars to distribute to all of 
their consumers. Already we have 
orders promised for 160,000 on the 
simple announcement of the calendar 
being issued, and we hope that close to 
a quarter of a million of these calen- 
dars will be in the homes of the people 
of the Province by the beginning ot 
1925. The front of each page of the 
calendar, as I said, will contain photo- 
graphs of the use of appliances, and 
the back of each page will contain use- 
ful household information on the use 
of the appliances, that is, recipes of 
different kinds, and other information 
about the operation of the appliance, 
something which a housewife will 
realize the benefit of and will refer to 
whenever the occasion arises. 

I wish you would give the matter 
some thought and realize the value of 
this form of advertising. The calendar 
will hang on the wall 12 months in the 
year, and the housewife will see it 
every day of her life and will be able 
to get some value from it, and that 
value will redound to the benefit of the 
Hydro Shop wherever one exists. 
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Results of Giving Premiums to Stimulate 
Sale of Electrical Appliances---Discussion 


MR. W. H. CHILDS, Hamilton: 
Mr. Chairman and Gentlemen, Mr. 
Pritzker said that one must have a 
thorough knowledge of his subject, 
but it is a pretty difficult matter for 
me to stand up here and say that I 
have a thorough knowledge of this 
subject. However, we have had cer- 
tain experience, and this experience 
we are quite willing to impart to the 
other delegates here. 

I want you to distinctly understand 
that we do not force our opinions on 
anyone, but we do think that, in view 
of the different circumstances, they are 
entitled to some consideration. 

In the first place, in discussing the 
question of giving premiums to stimu- 
late business, there are a very, very 
few ways by which business can be 
stimulated. Increased advertising is 
one way, reduced prices another. You 
can all start and fight right now on that 
basis. Then we have lower down pay- 
ments as another way, increasing the 
time of payments, giving a premium 
on an article that is being sold, and 
increasing the commission to the sales- 
men. Those, I think, pretty well cover 
all of the different forms in which 
we may stimulate business, at least 
they do as far as I have been able to 
give it any thought. 
creasing the commission to the sales- 


Of course, ins 


man has no effect whatever on the 
buying public. 

The last occasion on which we put 
on a campaign selling washers we in- 
creased the commission to the sales- 
men tor a week’s sale during August, 


and, without any further compensa- 
tion, we sold 26 washers in that time, 
and we thought that was real business. 
Then last December we put on an- 
other sale, and this time somebody 
got me in a moment of weakness, and 
we put on not only an additional com- 
mission to the salesmen but a premium. 
In that ten-day sale we sold 65 wash- 
ers, in one day 23. In that month, © 
December, we sold 90. Of course, you 
must realize that we have a big ad- 
vantage over previous years. In the 
whole of 1922, in the basement of the 
City Hall, at Hamilton, we sold 26 
washers, and when I tell you that we 
sold 23 in one day in our new build- 
ing something is due to the new build- 
ing and location. 

At the end of April we put on an- 
other campaign, and in ten days then, 
with the use of premiums and addi- 
tional commission to the salesmen, we 
sold 65 washers. This was immediate- 
ly followed by a range sale where we 
gave a set of utensils with each range 
sold. The advertising showed _ this 
range at $50. During the two weeks 
of this sale we sold 107 ranges not- 
withstanding the fact that in the mid- 
dle of the sale the Gas Company an- 
nounced a reduction in their price of 
gas from $1.25 per thousand to 75 
cents, and that, unquestionably, cost 
us the sale of 50 ranges. 

I had the pleasure of writing a little 
note to the newspapers where we ex- 
pressed keen satisfaction in being re- 
sponsible for the reduction in the price 
of gas. Confidentially, because we are 
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all here together now, I might say it 
was keen but it was not very much 
satisfaction. I might say that I con- 
sider we chose a very opportune time. 
The latter part of April and the early 
part of May for some reason or other 


showed a very decided improvement in | 


times, but just as decided as the im- 
provement in times started in the lat- 
ter part of April and the first part of 
May, so it slumped immediately after 
that, and I want to, in fairness, point 
out that some of our, what I consider 
phenomenal success in that sale was 
due to that condition. We put on a 
sale, starting two weeks ago last Sat- 
urday, of washers, and, being Scotch, 
by absorption and otherwise, I said 
“Let us not give a premium this time, 
we will just give an added commission 
to the salesmen,” and while I candidly 
felt that the sale would not be a suc- 
cess I am still quite satisfied. We spent 
quite a little money in advertising. 
The first week of that sale was an ab- 
solute failure, no question in the 
world about that. The President of the 
Company came in to see me just be- 
fore the end of that week and he said, 
“Do you see what we have done,” and 
I said, “Yes, and I see what we have 
not done,” and we decided there and 
then that we would give a premium. 
Last Friday’s newspapers carried the 
advertisement that we would give a pre- 
mium with every washing machine 
sold during the following week of the 
campaign, and, I might say, that that 
applied to anyone who had bought in 
the previous week . However, that was 
no better than the previous week. The 
sale has been a failure. 

The point I want to make in this, 
and I want to be just as fair as I can 


possibly be, is that from our experi- 
ence, and at certain times, it most cer- 
tainly is advisable to put on a sale of 
appliances and give a premium, that 
is the conclusion we have arrived at. 
Take the range sale, for instance, with 
107 ranges. While we have the plea- 
sure to-day of having one or two of 
our salesmen here, I am going to tell 
you confidentially that they did not 
draw much money during January, 
February and March. It was absolutely 
necessary that they make more money 
or we were not going to retain their 
services. That range sale netted thema 
real good substantial pay working on 
commission as they do. Theadded effect 
of getting a lot of these appliances in 
use where one sells another must be 
taken into consideration, and notwith- 
standing the fact that this year times 
have been terribly bad I really think 
that 107 ranges was a good sale for 
two weeks, and especially in view of 
the cut in the price of gas. 

I would like to point this out. If a 
customer comes to you and. says I 
want to buy ten ranges for an apart- 
ment house, you will give him a dis- 
count of at least 10 per cent. on those 
ranges on account of the quick turn- 
over. Now I ask you which is the bet- 
ter business, giving a 10 per cent. dis- 
count to an apartment house owner 
on account of quick turn-over, or a 
total of 4 per cent. which it cost us 
in the range sale that we put on ad- 
vertising premiums. That is what it 
actually did cost, because the total cost 
was carried between ourselves and the 
manufacturer. 

It gives me a good deal of pleasure 
to be here at this meeting. You all 
know that you are welcome at our 
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establishment. We take a peculiar and 
particular delight in having you there; 
we have nothing to hide and we have 
quite a lot to show. If you gentlemen 
will drop in any time at all we will 
be very glad to show you everything 
that we have to show, and you will 
have noticed that in the advance copy 
which was sent out of the programme 
while other people were going to give 
you a paper I was simply going to lead 
the discussion on this subject and that 
discussion is now open . 

WER UALS sM IGIGL Pt CET OG Gp 
Ont.: Mr. Blay, have you had any ex- 
perience with the giving of premiums ? 

MRER.uG. Wo BEAX Gondon: Yes, 
we have had some experience very 
similar to that as outlined by Mr. 
Childs. We are highly in favour of 
giving premiums. One thing though in 
connection with using a premium is 
that we find it is vitally important to 
get the premium to the house before 
or at the same time as the appliance 
which you have sold. We find that a 
woman who is getting a hamper, or an 
ironing board for nothing, seems to 
be more interested in receiving the 
hamper or ironing board than she does 
‘the appliance that she invests her 
money in so that, as I say, it is vitally 
important to get the premium there at 
least with the appliance when it is de- 
livered. 

We have had a campaign on ranges 
similar to that outlined by Mr. Childs, 
but we did not sell quite as many as 
he did. We attribute it largely to the 
fact that we were giving away a pre- 
mium. We have used them with wash- 
ers and electric ranges, and they have 
certainly increased our sales, and we 
are highly in favour of using a pre- 


mium. 

MR.<R» Ev GARREPHL, csSarnac 
Regarding the giving of premiums, I 
have noticed in several advertisements 
in the papers of different premiums 
being made, and those premiums ran 
from $2.00 up. A few weeks ago I 
noticed in a paper, which is circulated 
through Western Ontario largely, a 
premium of $17 on a $130 range. i 
would like to know if that 1s about 
the right limit to go, $17 on a $130 
range, or a basket, an ironing board, 
or an iron, which costs in the neigh- 
borhood of about $3. 

MR. BLAY: Mr. Garrett is hitting 
directly at me. For Mr. Garrett’s in- 
formation and the information of 
everybody here, that premium, which 
was worth $17, cost the London Hy- 
dro Shop $2.50, and we do not care 
who knows it. 

MR. GARRETT: If you are ad- 
vertising a heater as selling for $17 
and that cost $2.50, I do not think 
that the Hydro of Ontario were justi- 
fied in advertising a thing for $17 that 


cost $2.50. 
MR. C. W. HAGUE, National 
Electric Heating Co., Toronto: 1 


might be able to throw a little light 
on this point that has come up. Mr. 
Blay says the premium cost $2.50, it 
did, and as is the case with the cam- 
paign Mr. Childs spoke of, in this 
particular campaign the cost was met 
fifty-fifty by the manufacturer and 
the Hydro Shop. The heater in ques- 
tion was one which the manufacturer 
recently discontinued, and we were 
willing to dispose of them practically 
at cost figures. It had never been sold 
at less than $17. As I say, that heater 
cost Mr. Blay $2.50 and we figured 
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it cost us $2.50. That heater has been 
discontinued and there are no more 
after these have been sold. 

MR eeG ALCS oMruw Chairman; 
some of these figures might perhaps 
be interesting to you. During our 
range sale which was advertised, and 
we made a real splash of the advertis- 
ing, the price was set as low as $50. 
I may tell you, of the ranges sold the 
average price was $124. People would 
come in to see the $50 range, and we 
had one there—and we have still got 
it—we are going to send it back—and 
you would be surprised at the number 
of people who came in to buy that $50 
range and walked out with a $170 one 
in their arm, as it were. Our advertis- 
ing was $387 on that range campaign. 
Show cards for the window $12.25; 
$40 for advertisment writing, $10 for 
a cut of the advertisement, $2.89 for 
an ink etch, and our premiums 
amounted to roughly $450. 

I do not think that Mr. Blay was 
going out of his way in advertising 
that appliance at $17. It seems we 
must fool people for their own good. 
I had a neighbor and she did not have 
an electric range, and I had been talk- 
ing to her for a long time about buy- 
ing one. Eventually she did buy one, 
_ and I called her up a couple of weeks 
after. I said, “How do you like your 
range?’ and she said, “Mr. Childs, I 
haven't any idea in the world how I 
ever got along without it before.” I 
offer no apology to any man in this 
place, or to the public for the electric 
appliances that we sell. 

MR. MICKLER: Mr. Phelan, have 
you had any experience with the giv- 
ing of premiums in Windsor? 

MR. D. J. PHELAN, Windsor: In 


Windsor we are absolutely opposed to 
giving premiums. We believe it is not 
right, it is simply another way of cut- 
ting prices and, of course, we do not 
believe in cutting prices. 

A short time ago we put on a sale 


of the same washers Mr. Childs speaks 


of, a down payment of $5 monthly, 
with a weekly payment of $3. That 
gave us in the first month $17. The 
regular down payment on the washer 
is $14, so we had actually more than 
our down payment in the first month. 
The results were what we considered 
very satisfactory. We more than 
doubled our washer business in any 
previous month. As a matter of fact, 
I think we sold about 47 washers. The 
only thing about the premium business 
is I cannot see where it is going to 
end. I would like to know what would 
be about the limit. The premiums run 
from electric irons, clothes baskets, 
vacuum cleaner attachments, and so on. 
I would like to hear from some manu- 
facturers what they think. Mr. Childs 
did not say how many ranges. or 
washers they sold after the sale was 
over. I think it makes the business 
spotty. I know of at least one manu- 
facturer who is giving a premium at 
the present time simply because it was 
introduced by another one. 

MR. A. M. SMITH, McClary 
Mfg. Co., London: I do not know that 
I have very much to say. It seems to 
me that stimulation of business is one 
thing the manufacturers had in mind 
when they promoted this 
campaign. I think it has to be anal- 
yzed from the position of cause and 
effect. In our case, we had in mind the 
fact that business was dragging a little, 
and we thought we would try it out 


premium 
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and see if it would stimulate business 
and it did. I do not believe it is any- 
thing we can continue with success for 
any length of time. It seems to me it 
is up to the manufacturers, in co- 
operation with the Hydro Shops and 
other dealers, to work out some of 
these problems from time to time. As 
Mr. Phelan says, it is spotty. There 
are places where the thing does not go 
across at all, and I do not believe it is 
good business to offer that inducement 
in those places, but in the larger cen- 
tres something of the kind is certainly 
conducive to good business, but I think 
there should be a limit on the money 
expended in that direction. It must be 
covered by good advertising or you do 
not get the results. 

MRO HARKY BLOOM, Cotfield 
Washer Co. of Canada, Hamilton: 
Gentlemen, I wish to say that, under 
present conditions, it has been found 
necessary to use some new method as 
a stimulus to business. We all need a 
stimulant now and again, but the most 
important factor that we should all re- 
member is this, all things can be over- 
done. 

We have proven to ourselves that to 
offer premiums as a continuous me- 
thod is a big mistake, and as soon as 
conditions become more normal it 
would be folly to continue premiums 
to stimulate sales. We have proven that 
it has been successful, but to attempt 
to repeat it would be very unwise. New 
methods, of course, should be applied 
from time to time. They should be 
original, and absolutely truthful. You 
have got to be fair to the people as 
well as to yourselves. 

It is in the minds of many that it is 
reducing the selling price. That is not 


the view that should be taken, because 
it is not actually a fact while in one 
sense of the word it may appear to be 
so. It is simply offering one method of 
suggesting to the prospective purchaser 
that now is the most opportune time. 

The question has also been asked as 
to whether it has reduced business 
after the sale is over. That depends 
largely on the effort your salesmen put 
into their work. This last sale has 
proven to us that the time must be 
opportune to make your sale a success. 
I think that covers the point Mr. Phe- 
lan had reference to, perhaps. 

MR. PHELAN » There 1s just)one 
more angle to it that I did not men- 
tion when I was on my feet. 

Some time ago—I am not saying 
this in a criticizing manner—all the 
Hydros located in the border cities put 
on a sale a short time after we did 
and gave away a premium of an iron, 
on the sale of the same washer. As you 
all know, some people take the view 
that we should promote the idea in the 
people’s minds that the Hydro is theirs. 
There is no question about it that the 
people are paying for those premiums 
indirectly, and if the people are paying 
for this why should the people that 
do not buy ranges or washers during 
a sale pay for the premiums to give 
to these other people? I am not saying 
whether it is right or wrong, mind you, 
but that is a criticism you leave your- 
selves open to. If I buy a range to-day 
and my next door neighbor goes in to- 
morrow and gets a set of utensils with 
her range, I have paid the full price, 
why shouldn’t she do the same? She 
gets these utensils for nothing, some- 
thing which I will have to pay for in- 
directly, of course. A local dealer came 
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in and mentioned the fact. He wanted 
to know why the Hydro should be 
able to give away something for no- 
thing for which he was helping to pay, 
—the supporters of Hydro. We, of 
course, always try to promote goodwill 
amongst the other contract dealers, and 
we feel it would not be good policy 
on our part to invite that sort of criti- 
cism. . 

Minn Ge Tm RU LAND: Mottats 
Limited, Weston: About the premium 
proposition being Scotch. It was hard 
for our company to get started, but 
other manufacturers have _ started 
something and, of course, we have to 
follow. .We were not in favour, in the 
first place, of giving premiums. We 
are satisfied with the result as far as 
premiums are concerned, and it is 
open to any Hydro Shop in Ontario, 
because there is no distinction. 

As Mr. Childs said, when business 
is slow no doubt the premium is going 
to help stir it up. As a rule, when in 
business you have got to do what the 
other fellow does. 

MR. CHILDS: In answering. Mr. 
Phelan, I would like to say this. Pre- 
miums, in my opinion, are a form of 
advertising. Nobody questions how 
much you pay in the newspapers for 
advertising. We have had people who 
came in and said, “I bought a washer 
last week and did not get a premuim 
with it.” Theyarecritical. To tell youthe 
honest truth they often get worse than 
that, but it is an advertisement and we 
have conscientiously tried to consider 
it that way. You figure on a certain 
number of washers or ranges, and if 
you sell more than that number you 
win, and if you sell less you lose. 

Business at the present time cer- 


tainly needs a stimulant. I do not think 
there is any gentleman here who knows 
the conditions as they exist who would 
be bold enough to say that business is 
good. It has been suggested that the 
Hydro Shops should not have any ad- 
vantage over the other dealers, but 
neither should the Hydro Shop be 
handicapped. They all do it, it is done 
in every line of business. They do it 
with Fire sales. We almost put one 
on the other day simply because a 
little smoke got in, but are we going 
to sit down and be handicapped ? 
MRT. F. MOULTON, D. Moore 
Co. Ltd., Hamilton: There has been 
one thought in connection with this 
premium-giving business that has not 
been mentioned this afternoon, and 
which we run up against, and this is 
particularly true of the larger centres, 
Toronto, Hamilton, London and places 
like that. Mrs. Jones happens to be in 
Hamilton, and the Hydro Shop strikes 
her as being a particularly good place 
for her to nose around a good bit. She 
goes in and looks at everything there 
is, and there happens to be a campaign 
on in electric ranges. She comes from 
Brantford, and she wants to pay cash 
and buy the range right there. We 
thought perhaps she had better buy it 
from Brantford, because she would 
have better service all the way 
through. Well, she goes to Brantford 
and wants to buy a range, has the 
money all there, and she raises the 
Devil because she cannot get this $5 
article for nothing that she could have 
got in Hamilton. It is harder, of 
course, on the smaller Hydro Shops 
in towns not so large as Hamilton to 
do these things and get away with 
them as well as Hamilton or London 
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do it. We were forced in that instance 
to dig right down into our pockets, in 
order to get the sale, turn around and 
give Mrs. Jones an iron, or whatever 
the premium was that was being given 
away. 

MR. SMITH: Perhaps intentionally 
or otherwise, Mr. Rutland mentioned 
that he followed what other manufac- 
turers do. Occasionally, the boot is on 
the other foot, they sometimes start 
something and then we follow. 

This whole proposition of premiums 
seems to me to be one of conviction. 
The manufacturers themselves have to 
be convinced that it is going to be the 
proper thing to do, and I think the 
Hydro or the electric appliance dealers 
have to be of the same frame of mind. 

MR. GARRETT: Are the Hydro 
Shops justified when business is poor 
and money scarce in going out and 
offering bribes, as it were, to these 
people when they haven’t any money 
really to buy the things with: 

MR. SMITH: Is there any differ- 
ence between these premium sales 
offering the public something as be- 
tween departmental special sales day 
which is, I say, on the same basis? 

MR GARRET TexOtcourse, Mar. 
Chairman, there is one other thing to 
consider in this. The Hydro Shops in 
Ontario are supposed to be on a par, 
everybody is supposed to be able to do 
things that everybody else does. Take 
an independent electric dealer, or de- 
partmental store, the public have no 
particular interest in them as they have 
in their own institution, and they are 
perfectly pleased to see the independ- 
ent dealer do pretty nearly anything 
he wants to do. You have to consider, 
though, that Hydro ‘s more or less a 


public institution. 

MR: \CHIDDS? i Thetyérenis™a 
public institution, there is no ques- 
tion about that, and we are not on a 
par either, because one municipality 
has certain costs for buildings that an- 
other municipality has not. There is no 
reason in the world why another muni- 
cipality should have the same costs. 
Each and every municipality is ab- 
solutely separate. It is that competi- 
tion that has made the success of Hy- 
dro. Conditions may be different in 
Hamilton than they are in Toronto 
and even in London. There is no doubt 
we must meet these things just as you 
would do if you were putting your 
own private money into a concern. I 
candidly and honestly say this, that 
so far as ourysales efforts sare ncon- 
cerned in Hamilton, which I am re- 
sponsible for, if my own _ personal 
money had been invested in that sale 
I would have conducted it in exactly 
the same way. Really, premiums do 
seem to have the effect of putting over 
a sale. You cannot tell me, when you 
sit down and analyze it, that a woman 
is going to buy a range or a washing 
machine because she 1s going to get a 
$3.33 article. The average price of the 
range was $124, and the price of the 
appliance was $5.81, on which we split 
the cost. If the woman or the man 
himself sat down and started to figure 
it out and said, “I am _ buying that 
range because I am going to get 
$2.90”, or some such figure, he would 
not buy it. But the fact remains that 
he did buy it. It does slow up business 
after a sale, to some extent. Salesmen 
lie down, they just simply quit, it 1s not 
coming just as soft as it was before. 
but it does not take them long to get 
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started again. 

We must not be handicapped, we 
must all be together. It is a public 
utility, of course, we admit that. Still, 
just because one makes a mistake you 
do not have to say they have all got 
to go out and make a mistake, and be- 
cause one makes it a success is it ne- 
cessary that they all will, because they 
won't, not yet. 

MR. BLAY: I am very glad to say 
that things are different in London 
than they are in Hamilton. 

Mr. Phelan wanted to know if busi- 
ness was spotty. We find it so spotty 
that it is beginning to smell, and when 
the smell gets sufficiently strong we 
put on a little premium campaign to 
sweeten it up and believe me it does. 

Another gentleman’s argument is 
that being a public utility everybody is 
helping to pay for the premium that 
some individual is getting. Very true. 
As a public utility in London we 
operate playgrounds and parks as weil 
as our electrical department, and we 
supply more than 50 per cent. of these 
playgrounds, and a golf course. Pos- 
sibly 10 or 20 per cent. take advan- 
tage of the playgrounds, and the other 
80 per cent. help to pay for that, so 
what is the difference 

Mr. Garrett spoke about a $17 
heater. If we can buy the heater fer 
$2.50 and give it to the people for io- 
thing and the list price is $17, I do not 
see that it matters much. 

Some appliances are closely associ- 
ated with the articles you are selling. 
If you are selling an electric range 
cooking utensils are the proper thing 
to give them, and if you sell a washing 
machine you can give an iron. But 
what I would like to know from Mr. 


Garrett is how he put over that circu- 
lation campaign. 

MR. GARRETT: That is a differ- 
ent story. My idea is this, that the 
Hydro Shops in Ontario 
above advertising an article for $17 
that cost them $2.50. 

MR. BLAY: They advertised the 
list price of the article at $17, which 
is true. 

Mio GARRET Ped think thes Hy 
dro Shops should be open and above 
board, and they should not advertise 
an article for $17 that cost $2.50. 

MR. BLAY: Then you think they 


should be 


should have paid about $14 for it. 


MR; GARRETT: Yesterday 1 no- 
ticed washing machines on sale for 
$150, $2.75 a month for a little wash- 
ing machine. That I claim is not right. 
I do not think that $2.75 a month is 
enough to pay on a $130, $140, or 
$150 machine. 

MR. CHILDS: Mr. Garrett, when 
did you come down? 

MR. GARRETT: I was through 
Hamilton yesterday, Mr. Childs. 

MR. CHILDS: I came down the 
day before, they must have changed 
the sign, but I am going to tell you 
something. We never sell any machine 
at any such figure. We do sell tliem, 
though, at $2.50 down and so much a 
month, and the whole sum total must 
be paid in a year, and we have never 
gone beyond that period with the ex- 
ception of maybe one or two cases 
where I personally knew the people 
and knew they were all right. You are 
entirely mistaken when you state that 
figure. 

MR. GARRETT: Possibly it was 
$2.50 a week. 

Me GATED Ss Well; 


then, you 


342 


THE BULLETIN 


sranvarayavgnevvavaqouaouannuacensantganennvveatosUOUUUEEOEEONTUAEANOUQO COUNT TTA 


should read the sign that way, you 
should not stand up and say $2.50 a 
month. It does not make any differ- 
ence at all, as far as we are concerned, 
what amount is paid down, the whole 
amount has to be paid in a year. 

MR. GARRETT: It is information 
I am after when I am up here, and t 
would like to know this: Everything 
you sell, do you say that that must 
be paid in one year from the date of 
purchase ? 

MR. CHILDS: Absolutely, and I 
want to further say this that the gen- 
eral public do not pay the cost in 
Hamilton of the clothes hampers, 
purely and simply because we operate 
at a profit, and the general public 
never has had, since the Hamilton Hy- 
dro has been instituted, to pay any 
portion of the cost of that. 

MR. D. B. McCOLL, Walkerville: 
In this discussion, there are certain 
objections, and there are a great many 
things in favour. Walkerville has run 
a few premium sales, and we believe 
they have been very successful. We 
did not start with the idea that we 
were giving something away for no- 
thing, we figured on spending a cer- 
tain amount for advertising. It would 
mean doing over double the sales, and 
I believe it is something that you can 
figure as part of your advertising cost, 
and this is an illustration of what act- 
ually happened with us. 

For a period of three months on a 
certain washer, and it does not hap- 
pen to be the one we have had under dis- 
cussion, we spent each month a cer- 
tain amount in advertising that parti- 
cular washer. We decided to try it out 
on a premium basis. We _ sold 85 
washers, and figuring out the cost of 


advertising for a 10-day sale we got a 
greater volume of sale in ten days 
with the premium than we did in the 
previous three months. Including the 
cost of the premium we found that 
our approximate sale was one-half of 
one per cent. less per machine than 
it was during the 3-month period pre- 
vious to that. 

Before sitting down, I would like to 
move a hearty vote of thanks for the 
discussion that Mr. Childs brought up. 
I think it has been very illuminating. 
At the same time, I would like to go 
on record as being heartily in favour 
of those merchandising meetings. 

MR. PHELAN: I would lke to 
ask Mr. Kelly if he has anything to 
say. 

MR. T. F. KELLY, Hoover Suc- 
tion Sweeper Co., Hamilton: I do not 
know that there is very much for me 
to say. I think it is pretty much a mat- 
ter for the manufacturer and the man- 
ager of any Hydro Shop. Some manu- 
facturers find that business conditions 
generally are slow; they find that they 
have to reduce the price of their pro- 
duct. Others find that they have to 
give something away, and I know it 
is true that others find they can in- 
crease their price and still increase 
their business. 

MR: CHILDS: Mrs Ghairniane 
would just like to say for the Hoover 
Company, which company Mr. Kelly 
represents, that he is in a very awk- 
ward position, because his company 
forbids premiums in any way what- 
soever. I might say that the Hoover 
Company are, without question, top 
notch when it comes to maintaining 
prices. While Mr. Kelly’s own person- 
al opinion may be one thing or an- 
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other, he must express an opinion 
candidly, and it would not be fair if 


he were to express an opinion in op- 
position to the wishes of his company. 


——it Sou—u ofe — 


Report of Committee on Standardizing Prices 


WO Sede MOK eR EPC. of 
Ont.: At the Convention in January a 
Committee was appointed, as you all 
know, to look into the matter of 
standardizing prices, so far as it was 
possible in Hydro Municipalities, of 
electrical appliances. The Committee 
that was appointed held a meeting in 
London some time after that Conven- 
tion and passed one or two resolutions. 

Mr. Blay, Chairman of this Com- 
mittee, has asked me to read the re- 
port of that Committee meeting, but 
unfortunately I have mislaid it at the 
moment. ‘The gist of the resolution 
was this: In discussing the reasons for 
either standardizing prices, or raising 
prices, or asking for increased dis- 
count from the manufacturers, it de- 
veloped that before we could consist- 
ently ask anybody for more money we 
must know how much more money we 
need, and before we know how much 
more money we need we have to know 
our operating costs, and know how 
much profit we are making, or how 
much loss we are sustaining in doing 
business. As the real means of ob- 
taining results of that kind lie in the 
establishment of an accounting  sy- 
stem for developing figures, a resolu- 
tion was passed first of all recom- 
mending that every Hydro Shop of 
any consequence, and most of them 
are of some consequence, establish a 
uniform system of accounting, as laid 
out in the pamphlet that you have 
seen, the one that was discussed this 


morning either in toto or as suits the 
municipality’s own conditions, and that 
operating reports of the different 
municipalities showing the result of 
their operations, be analyzed in order 
to measure the amount of increased 
discount, or increased price that a 
shop must receive in order to do busi- 
ness on a profitable basis. 

Following the meeting, it was re- 
solved also to send a questionnaire to 
all of the municipalities selling ranges. 
We did not take all of the electrical 
appliances at first, because it was 
a pretty big job to get the data in and 
get it tabulated. A questionnaire was 
sent out asking for the price electric 
ranges were being sold to the con- 
sumers, and we tabulated the results 
that were received from 37 municipali- 
ties, and I may say that there is quite 
a variation in price among Hydro 
Shops in Ontario. No attempt was 
made to find out what prices were be- 
ing charged in municipalities by elec- 
trical dealers. 

The variation was so marked that 
it is felt that a greater co-operative 
effort should be made to establish at 
least in the Hydro Shops a uniform 
price for not only electric ranges but 
all other electrical appliances. 

I will just read some of the varia- 
tions in one or two different types of 
ranges. Here is one range, the _ list 
price of which is $155. Town No. 1, 
$155, Nos. 2 and 3, $150; No. 5, 
$148.75, and right across so it goes 
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to No. 18, $140, and then four or five 
more are $155; No. 34, $150. There is 
a variation of approximately 10 per 
cent. in the price. That was a popular 
range. 

Another popular range the sale 
price of which was $140 varied from 
$130 to $155, almost 20 per cent. dif- 
ference in price. 

It is little wonder that there is a 
lack of confidence created in the peo- 
ples’ minds toward the Hydro Shops; 
if a consumer in Toronto goes to 
Hamilton, or a consumer in Hamilton 
goes to Stratford, or a consumer in 
Stratford goes to St. Thomas, they 
ought to see on display in each of 
these different municipalities similar 
appliances at one price. Whether that 
price be high or low depends entirely 
on the average operating results in the 


Hydro Shops. 


You all saw this morning tabulated 
the results of the operations of eight 
shops, and you can see that the operat- 
ing profit in these eight shops is 
mighty small. It is too small to allow 
any leeway in overhead or to cover 
unforeseen which might 
arise, and which have already arisen 
in the past four months when business 


conditions 


dropped down, and you will all agree 
without exception I believe, that in the 
apphances the 
margin of profit is hardly sufficient to 


majority of electrical 


cover all of the legitimate operating 
expenses. You might question the 
veracity of that statement. With the 
majority of electrical appliances with 
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a discount of 25 per cent. or upwards, 
and 25 per cent. is almost the prevail- 
ing discount, we ought to show a larger 
margin of gross profit on sales. You 
will notice in town No. 1 gross profit 
averaged 20.8 per cent. of the sales; 
Town No. 2, 20.7; Town No. 3, 25.9; 
Town No. 4, 17.6; Town No. 5, 26.1, 
and so on. 

Those percentages were not arrived 
at by deducting the actual cost of the 
material from the sale price. There 
are items of cost that have entered in- 
to the majority of those figures the 
expense of which must come out of 
the sale when it is made, and out of 
the margin that the manufacturer 
allows. I say that the average percent- 
age of net profit varying from 1.2 per 
cent. to 7.8 per cent. is hardly suffi- 
cient to cover legitimate operating ex- 
penses in a Hydro Shop. Of course, 
some Hydro Shops are saddling them- 
selves with expenses that the other 
fellows are not called upon to meet. 
At the same time, I know the cry 1s 
going abroad that some margin of pro- 
fit must be realized in order that ex- 
penses may be more easily met and 
depressions in trade taken care of 
without seriously handicapping the 
operations of the shop and contractor 
dealers as well. 


In Town No. 2, the net profit is 1.2 
per cent., and that, you will realize, is 
about equal to the cash discount. If 
they did not get their cash discount 
after the invoice comes in, why, they 
are out of luck. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in July 1924. 


Appliances 


THE RosBins & Myers Co. oF CAN- 
ADA LimItTep, Brantford, Ont. 
Fans and Portable Motors. 


x ok Xx 
Mason ®& RuiscH Limitrep, 230 
Yonge St., Toronto. 
Electric Player Piano. 

x ok Ox 
NorRTHERN ELeEctTrRic COMPANY, 


Limitrep (Submittor), 131 Simcoe St., 
Toronto, Ont. 
THE WESTERN ELECTRIC COMPANY 
(Manufacturer), Chicago, Ill. 
Electric Ironing Machine. 
x ok x 
SUMBLING MACHINERY COMPANY, 
Limitep, 7 St. Mary St., Toronto. ° 
Electric Ironing Machine. 
x * Ox 
HEINTZMAN & Co., LiMiTED, 197 
Yonge Street, Toronto. 
Electric Player Piano. 
ok Ok Ok 
BuRROWES MANUFACTURING Com- 
PANY, 611 King St., W., Toronto, Ont. 
Portable Electric Oven. 
kk OK 
THE BRANTFORD OVEN & RAck Co., 
Limitrep, Brantford, Ont. 
Electric Bake Ovens. 
x ok Ox 
DomMINION ELEctRIc Company, 
Winnipeg, Man. 
Hot Pintee ar. Nos. 8-190,B.101- 
B.102. 


*FREDERICS, INc., E., 665 Fifth 


Ave., New York, N.Y. 
Permanent Hair Waving Machine. 
al, A we 
*AtTuas) directe1c. | Devicesy> Go.) 
Inc., 360, W. Superior St., Chicago, 
Ul. 
Lamps 
Ometer”’. 


Arca.) Lype “st 3a7P ade- 


x Ok Ok 
*REYNOLDS ELEctrRic Co., 2650, W. 
Congress. St., Chicago, Ill. 


Food Mixing Machine “Reco’’. 
sre ables 


Switches 


Hessco ELectric MANUFACTURING 
CoMPANY, 65 Frederick St., Toronto, 
Fuseless Attachment Plugs. 
* ok Ok 
SWITCH 
W.., 


THe Devore ELEcTRIC 
Company, 414 Notre Dame St. 
Montreal, Que. 

Cartridge Fuse Adapters, Cat. Nos. 
4000 to 4005 inclusive. 

CANADIAN GENERAL ELECTRIC Com- 
PANY, ‘LIMITED, 224 Wallace Ave., 
Toronto. 

C.G.E. Plug Fuse Cut-out Bases. 

Enclosed Switches—Fused—Sheet 
Metal Cases. 

Single and Double Pole Plug Fuses, 
Cat. Nos. C.G.E.1001, C.G.E.1002. 

Cartridge Fuses, Cat. Nos. C.G.E. 
ZU he, HOZO6L, Cia 210). 

Two-pole, Solid Neutral Cartridge 
PusesyolateeN os) CxG.13031)) CG Es 
306)6GG B:3101,. 

Plug Fuses, Cat. No. C.G.E.1003. 
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*ANDERSON Mra. Co., ALBERT & 
J. M., 289-93 A St., Boston, Mass. . 
Automatic Switches—Clock-operated 
Tepe Types i. GG, ete 
* Ok OK 
*HART & HEGEMAN Merc. Co., THE, 
342 Capitol Ave., Hartford, Conn. 
Surfaces Switches (as listed on 
Underwriters’ Laboratories Card dated 
July 8, 1924). 
* Ok Ok 
*PrecisE Mrc. Corporation, 254 
Mill St., Rochester, N.Y. 
Automatic Overload Switch 
tector No. 1200”. 


kK kK x 


PTO 


*GoRDON Etectric Mre. Co., THE, 
Waterville, Conn. 
Knife Switches, Cat. Nos. 701, 703. 


* CK OK 


TDANFIEGD ee SONS ol TD... We tLe 
370-386 Pape Ave., Toronto, Ont. 

Push Flush Switches “Banfield’’, 
Cat: “Nosme 2901 = 3901: 2902, “39027 
2903, 3903. 

Surface Switches “Banfield’’, Cat. 
Nos. 2000; 2001, 2047, 2048, 2602; 
2604, 2753, 2754, 2900, 2017, 2050, 
2392, 2394, 2610, 2763, 2764, 2456, 
2606. 


Fittings 


CANADIAN WESTINGHOUSE CoM- 
PANY, Limitep, Hamilton, Ont. 
Wire Connectors. 
* ok Ok 
*WeEISS & BIHELLER, INc., 584-586 
Broadway, New York, N.Y. 
Wire Connector. 


Kk Ok Ox 


Miscellaneous 


*STANDARD FLEXIBLE CONDUIT 
CorPORATION, 158-160 Eleventh Ave., 
New York, N.Y. 

Armored Cable. 

Flexible Steel Conduit. 


* KC * 


*NATIONAL ConpuiT Co., LrtTp., 
Dufferin & Queen Sts., Toronto. 


Elbows for Rigid Conduit. 
; ee ne 


*JORDAN-ROBERTS SALES, Lrp., 22 
Dalhousie St., Brantford, Ont. 
Lamp adjuster “Autex” No. 6. 


* OK Ok 


*T hese devices are under the Under- 
writers’ Laboratories re-examination 
or label service. 


m1 0 Demme Gg Kommee 


New Government Regulations 
Regarding Display and Sale of Electrical Appliances in Ontario 
The attention of electrical manufacturers, jobbers, agents, dealers, and all 
others concerned is directed to Section 17 of the Power Commission Act, 1924. 
The following is extract from the Rules and Regulations which have been 
approved by the Lieut.-Governor-in-Council :— 


100.—General Rules. 


101.—No person or persons shall use any electrical equipment unless and until a certificate 
of approval therefor has been issued by the Commission. 


102.—No person or persons shall dispose of any electrical equipment other than that which has 
been approved without furnishing with it a legible notice that its use in the Province of Ontario 


is unlawful. 
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103.—No person or persons shall dispose of any electrical equipment in such condition that its 
ordinary use might create conditions hazardous to life or property, whether or not such electrical 
equipment has been approved by the Commission. 


104.—No person or persons shall make representations whether by advertising, labelling or in 
any manner whatsoever, which might lead to or encourage the use of any electrical equipment in any 


location or on any electrical circuit or in any manner which might create conditions hazardous to life 
or property. 


105.—Any person or persons disposing of any electrical equipment in regard to which there might 
be a probability that it would be used in any location, or on any electrical circuit or in any manner 
likely to create conditions hazardous to life or property shall furnish with such electrical equipment 
a plainly printed notice, in form specified by the Commission, indicating in what locations or on 
what circuits or in what manner its use is safe or unsafe. 


106.—The submittor shall comply with these Rules and with such amendments thereto as may 
from time to time be issued by the Commission and approved by the Lieutenant-Governor-in-Council, 


107.—The submittor, after receiving approval, shall maintain the standard of design, construc- 
tion and materials required by the Commission, otherwise approval may be withdrawn. 


108.—All electrical equipment shall comply with the Commission’s Specifications for test and 
approval of electrical equipment, and with such amendments and additions thereto as may from 
time to time be approved by the Commission. 


200.—Rules of Procedure Respecting Approval. 


201.—The submittor shall make application on the Commission’s standard form of Application 
for approval of electrical equipment. 


202.—The submittor, at the time of making application for approval shall pay the fees 
prescribed by the Commission in respect of approval of such equipment. 


203.—The submittor, as directed by the Commission, shall furnish one or more samples of the 
electrical equipment of which he desires approval, for the purpose of inspection and test. 


204.—Before approval will be given, the submittor shall sign the Commission’s standard form 
of Agreement, which provides for periodic inspection and test of samples of approved electrical 
equipment. 


205.—The submittor shall admit the Commission’s inspectors at any reasonable hour to his land, 
building or premises for the purpose of carrying out periodic inspections and tests of approved 
electrical equipment, and the submittor shall furnish samples as selected by the inspectors for the 
making of such inspections and tests. 


206.—The submittor shall furnish samples as directed by the Commission for the purpose of 
laboratory inspection and test. 


207.—In the event of failure of any submittor to comply with these rules and regulations, or 
with the specifications in respect of the approval of any electrical equipment the Commission may 
cancel the approval of such electrical equipment. 


208.—In the event of cancellation of approval, the Commission may require the submittor, if he 


desires reapproval, to make a new application and submit samples as if approval had never been 
granted. 


Bieri tor SPECIALLY DIRECTED. TO. THOSE. RULES 

PROMI EINGs PHE SALE. OF -UNAPPROVED.. ELECTRICAL 

EFOURPMENT, WHICH “RULES” WILL’ *BE “IMMEDIATELY 
ENFORCED. 
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Queenston-Chippawa Power Development 
By F. A. Gaby, Chief Engineer, H.E.P.C. of Ont. 


HROUGHOU @ ithe period of 
study. of - the 
Queenston - Chippawa power 
development and later as the 
design progressed, continuous use was 
made of models of the various struc- 
tures in order that the mathematical 
analysis might be augmented by act- 
ual demonstrations under the assumed 
conditions. Models were made for 
the studies of the intake, the bends in 
the canal, the transissions, that is, 
point where change of section occurred 
in the canal, the diffuser at the mouth 
of the forebay, and of the draft tubes 
and station substructures. It is be- 
lieved that the beneficial results of such 
studies and of the care taken in the 
design of what are often considered 
minor elements of a power develop- 
ment have been demonstrated by the 
results obtained. Such tests as have 
already been made indicate conclusive- 
ly that there has been secured at least 
as high an over-all efficiency as has 
ever before been obtained. 


preliminary 


True conservation of the waters of 


the Niagara River for power purposes 
demands that practically the whole fall 
of about 327 ft. between Lake Erie and 
Lake Ontario be utilized. The various 
power plants now operating at Niagara 
Falls utilize heads of from 130 ft. to 
210 ft. only and with widely different 
degrees of efficiency. The Queenston- 
Chippawa power development, the first 
unit of which was placed in operation 
during December, 1921, will have a 
normal operating head varying. from 
294 to 305 ft. when the installation 1s 
complete. The conservation of head 
effected by the reduction of hydraulic 
losses to a minimum and by refine- 
ments in the design of the various 
essential elements of the project as a 
whole, has resulted in a power deve- 
lopment which is believed to represent 
the best in modern engineering prac- 
tice. 


The present installation will consist 
of eight 55,000 to 60,000 horse-power 
turbine units operating at 187.5 rev. 
per min. The generators are of 45,000 
to 55,000 kv-a. capacity at 12 kv., 3- 
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phase, 25 cycles . The electrical energy 
is transformed from 12 kv. to 110 kv. 
for transmission. Eventually, the plant 


will consist of ten units, with an ultim- 
ate capacity of from 550,000 to 600,000 
horse-power. Six of the units are now 
in service developing 350,000 horse- 
power, which is being delivered to the 
existing 110-kv. system known as the 
Niagara System, including the munici- 
palities of Toronto, London and Wind- 
sor (opposite Detroit), Sarnia and 
intermediate municipalities. 


On the accompanying map, Fig. 1, 
is shown the relation of the various 
works comprising the development. 
Water is taken from the Niagara River 
about one mile above the Falls, is con- 
veyed through the improved section of 
the Welland River, a distance of 4%4 
miles, thence by a canal 814 miles long, 
to the forebay and screen house on the 
Niagara River about one mile south of 
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the village of Queenston. From the 
screen house, steel penstocks encased 
in concrete, convey the water down the 
cliff to the power house, from which it 
passes to the lower Niagara River. 
One of the great obstacles to be 
overcome in order to secure continuity 
of service is the entry of ice into the 
canal. Great fields of ice, formed in 
Lake Erie with its shallow bays and 
shores, are discharged down the Niag- 
ara River every spring, and at fre- 
quent intervals during the winter. The 
river itself never freezes over, but 
considerable anchor and frazil ice are 
developed at times of low temperature. 


The site of the intake of the Queen- 
ston-Chippawa power development, at 
the mouth of the Welland River, is 
favorable in that floating ice does not 
ordinarily follow the shore lines at this 
point; but the smooth gradient of the 
river surface, and the comparatively 
shallow water with its low velocity, 
is unfavorable to the proper handling 
of ice. 

The removal of water in large 
quantities from a river heavily charged 


with ice is always a difficult problem, 
but is greatly simplified when a natural 
break in the river surface, accompanied 
by a sudden drop, gives a source of 
power for the separation of floating 
ice, and for its continuous disposal. 
The use of a horizontal diaphragm to 
skim the surface water with its burden 
of ice from the lower strata, thus per- 
mitting the upper water layer to be 
accelerated and removed clear of the 
intake without objectionable eddies, 
while the lower layer, free of ice, 1s 
changed in direction and flows through 
the intake into its new channel, gives 
a positive and satisfactory solution. 


The complete intake structure is 
about 1,100 ft. in length and is made 
up of an entrance with lock gates for 
navigation, a bulkhead section and the 
intake proper, the latter combining two 
forms of intake. The conventional or 
surface intake consists of a concrete 
barrier or boom with fifteen openings 
each 18 ft. in width, having normally 
8 ft. of submergence, which, however, 
by means of drop gates can be in- 
creased to any amount up to the full 


Plan and Sections of Canal Intake on Niagara River 
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depth of water, or 35 ft. The sub- 
merged intake consists of six gathering 
tubes or draft distributors, aggregat- 
ing 675 ft. in length. Water enters the 
tubes on the upstream side through 
slots along a distance of 500 ft. These 
tubes are controlled by gates similar 
to those on the surface intake—air 
tubes comprise an outer tapering sec- 
tion wherein the velocity is maintained 
constant, with a longer inner section 
of twenty-foot diameter wherein the 
velocity increases regularly with res- 
pect to distance along its axis. Diffuser 
sections are situated at the inner end 
to reduce, with as little loss as possible, 
the velocity to correspond with that in 
the Welland River section. 

The slot on the upstream side of the 
tube varies in width from 1 ft. at the 
shore end to 4 ft. at the outer end. A 
restricted section, shaped somewhat 
like a bathtub, forms a mouthpiece for 
each tube, its. function being to give 
the required initial impulse to the suck- 
ing slot. 

The head at any point on the tube, 
causing flow through the slot, is the re- 
sultant of three components (a) the 
initial loss due to the primer, (b) the 
total of the induced losses due to the 
increments of angular flow through the 
slot, and (c) the total cumulative fric- 
tion head in the tube, including velocity 
head. 

The designed rate of total inflow 
through each slot is 2,500 cu. ft. per 
sec. along the axis of the tube. The 
rate of inflow per lineal foot of slot 
has not been chosen uniform, however, 
because the river feeds more water at 
the outer end of the tubes than nearer 
the shore. This -variation has been 
chosen in the ratio of four at the outer 


end to three at the inner end of the 
slot, a factor which agrees with the 
natural flow distribution under present 
river conditions. The total loss of 
head in each gathering tube to the end 
of the diffuser, with a flow of 2,500 
cu. ft. per sec. in each tube, will be 
only OSsit: 

QUEENSTON-CHIPPAWA CANAL 

For many miles above its mouth 
the Welland River is a sluggish stream, 
meandering slightly in a depression 
that can hardly be called a valley. This 
stream for 414 miles forms the first 
reach of the canal, and its low banks 
provided a suitable disposal area for 
much of the material excavated in the 
process of straightening and deepening 
the channel. The radius of curvature 
of some of the bends is increased in 
the new alignment but the old channel 
location is largely followed. The 
velocity under full-load conditions will 
be low, being limited by the scouring 
velocity for the clay soil through which 
the improved channel is cut. Leaving 
the river channel near the crossing of 
the Michigan Central Railway the canal 
takes a course almost due north. tor 
over three miles. The earth over- 
burden is quite heavy for the whole of 
this portion of the canal, the bottom 
grade of the earth section of the canal 
meeting the rock surface one mile from 
the Welland River. The maximum 
rock elevation is not coincident with 
the maximum earth surface elevation 
but the profiles of rock and earth sur- 
face are roughly parallel to each other. 
Just beyond Lundy’s Lane the max- 
imum bend in the canal occurs, having 
a deflection of 51 degrees, and, at in- 
tervals of a little over a mile each, 
there are two other bends of 27 and 
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Canal Section 


31 degrees. The earth over-burden 
continues fairly uniformly for three 
miles beyond Lundy’s Lane until Bow- 
man’s Ravine is reached. 

Where the canal section again enters 
the rock cutting beyond the ravine, the 
earth over-burden becomes very light, 
in some places amounting to only a 
foot or so. Two deflections are made 
in the remaining two miles of the canal, 
one of 33 and the other of 47 degrees. 
A quarter mile beyond the second of 
these curves the forebay is reached. 

Eartu Anp Rock SECTIONS. 

Long continued investigations were 
made of available information on fac- 
tors of roughness for large canals in 
earth and rock,—with and without 
concrete lining. One of the conclusions 
reached was that the “Kutter” formula 
should be used. The roughness factors 
used in the hydraulic studies were 
0.035 for the river section and 0.012 
for the concrete lined rock section. 


ECONOMY STUDIES. 

The procedure in determining the 
economic proportions of the canal will 
briefly be outlined. It is essential that 
the canal carry the full quantity of 
water required under the lowest condi- 
tions of water level in the Niagara 
River. A series of tentative canals 
were designed, each of 48 ft. width 
and capable of carrying the required 
supply of water with uniform flow and 
on the assumption of low water in the 
Niagara River at Chippawa. The first 
of the series was of such a depth that 
the velocity would be 4 ft. per sec. and 
the designed slope of the bottom and 
water surface was the requisite slop2 
for uniform flow, the others being de- 
signed for higher velocities. The width 
of 48 ft. above mentioned was deter- 
mined after study of the excavating 
plant available. 

The cost of each of these canals was 
calculated and a curve was _ plotted 
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showing the relation between low- 
water velocity and cost. From this 
curve the tangents were scaled for 
various low water velocities. For low 
velocity the canals will be deep and 
therefore costly. For very high velo- 
cities the canals will be shallow but the 
slope so steep that the cost will be 
greater than for moderate velocities. 
The canal of minimum cost, however, 
is not necessarily the most economical. 

Enlargement will reduce the friction 
loss and consequently increase both the 
head and the power output at a cost 
which, up to a certain point, is both 
justifiable and economic. The deter- 
mination of the economic size is based 
not on low water but on the mean 
water conditions. For each of the can- 
als thus tentatively designed, the pro- 
file of the water surface corresponding 
with mean water level in the Niagara 
River is computed, thus determining 
the friction loss and the lost power at 
mean water stages. ‘Tangents were 
scaled from a “lost power curve” 


plotted from these results and were. 


divided into the tangents from the “ost 
power curves” for each low water vel- 
ocity. The dividend in each case is the 
cost per horse-power of the power gain 
at the particular velocity to which the 
results respectively apply. These divi- 
dends are next plotted against Icw- 
water velocity, thereby developing an 
“economic curve’ from which the 
economic velocity may be selected. 
ControL Works. 

An electrically-operated roller sluice 
gate of 48 ft. clear span—the full 
width of the rock section—is located 
at station 97+-00 which is near the be- 
ginning of the rock section. The use of 
two gates with a central pier was con- 


sidered, but the single gate was found 
to be the more advantageous, as it 
provided an unobstructed waterway 
with a consequent reduction in friction 
losses. The gate, which is supported 
on steel towers with a concrete sub- 
structure, weighs about 100 tons, and 
is provided with two hoisting mechan- 
isms and two counterweights. When 
the gate is at the top of its run it is 
high enough above the water surface 
in the canal to permit a tug to pass 
beneath. 
WHIRLPOOL SECTION. 

Bowman’s Ravine, situated west of 
the whirlpool, was crossed on a rock 
fill, the cross-section of the canal being 
changed from a rectangular section 
48 ft. in width to a trapezoidal section 
with 10 ft. bottom width and side 
slopes of 1 on 1%. This cross-section 
was designed.to give as great a cross 
sectional area as the rock section has 
at the extreme minimum water level. 
The whirlpool section is lined with re- 
inforced concrete. In order to with- 
stand the pressure of the back water 
when the canal is emptied, the lining 
is provided with vents of sufficient 
size to drain the fill as quickly as the 
water can be drawn down in the canal. 

CONCRETE LINING. 

Economic considerations prompted 
the lining of the canal with concrete. 
The height of the lining was fixed 
slightly lower than the profile of the 
water surface existing when the load 
conditions on the plant are at a max- 
imum and the flow in the Niagara 
River is at a minimum. Thus, at all 
times, the lining will be protected by 
submergence against the action of 
frost. The thickness of the lining 
varies according to the rock over- 
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break but averages about 20 in., and 
where necessary, steel dowels are used 
to anchor the concrete lining to the 
rock. 

Extreme smoothness of surface is 
not the only determining factor but 
precise alignment is also a most im- 
portant element in the reduction of 
hydraulic losses. Great care was 
taken to obtain a smooth surface by the 
use of steel forms and for this purpose 
a positive and rigid method of form 
setting was devised. This insured al- 
most perfect alignment. The results 
obtained were excellent, and it 1s ex- 
pected that when opportunity offers to 
test the efficiency of the lined section 
of the waterway, an extremely low 
factor of roughness will be realized. 

THE FoREBAY. 

The kinetic energy of the water at 
the end of the canal, and at the en- 
trance to the forebay had to be con- 
sidered. In the forebay the velocity 
of the water would be so greatly re- 
duced as to make its velocity head 
negligible, and some means, therefore, 
would have to be found to regain the 
energy in the water as its velocity de- 
creased. The same difficulty is ex- 
perienced here as in any transition in 
which velocity is being reduced, namely 
that the stream lines tend to follow 
paths of their own course, unless the 
design is carefully studied and the 
angle of divergence properly fixed. 

A great mass of experimental data 
on diverging tubes for air and water 
is available indicating that a 10° angle 
of flare is the most efficient. In order 
to confirm, for this particular case, the 
conclusions arrived at from other ex- 
periments, a model of the forebay was 
built in the Hydraulic Laboratory of 


the University of Toronto, and tested 
with nineteen transitions of various 
angles and lengths. The diffuser is a 
wedge-shaped structure 221 ft. long 
and 37 ft. wide at the downstream end. 
The sides are vertical, straight and 
smooth and extend 28 ft. above the 
bottom of the forebay. An opening 
16 ft. by 20 ft. in the end wall assures 
about equal pressures on both sides of 
the walls. 

Through this diffuser expedient, the 
high velocity at the end of the canal 
is gradually reduced and its kinetic 
energy recovered, with the result that 
the elevation of the water in the fore- 
bay will be higher than at the mouth 
of the canal. For a flow of 15,000 cu. 
ft. per second, and mean water level 
at Chippawa, it is estimated that the 
reclaimed head will amount to approx- 
imately 1 foot. Observations made 
some months ago with a flow of 6,818 
c.f.s. showed a water surface elevation 
at the screen house 0.21 of a foot 
higher than at the end of the canal. 

ScrEEN House. 

At the lower end of the forebay, 
and serving as a dam for the same, is 
located the screen house. This struc- 
ture forms the entrance, and the con- 
trol, for the penstocks. The entrance 
to each of the main penstocks is a mod- 
ified bell-mouth consisting of three 
openings 12 ft. 18 in. wide and 29 ft. 
high at the rack supports. These three 
openings gradually converge into one 
opening 16 ft. in diameter at the point 
of connection to the penstocks. In de- 
signing these water passages, partic- 
ular care was given to the securing of 
smooth stream lines and consistent 
changes in velocity. The bell-mouth 
entrances are sealed by a concrete cur- 
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tain wall extending down to elevation 
542.0 which gives a depth of 28 ft. 
above the floor of the forebay. Im- 
mediately behind the curtain wall, steel- 
lined gate checks are provided to sup- 
port structural steel gates. These pro- 
vide a means of unwatering in case it 
is necessary to inspect the lower sec- 
tions of the racks, or the penstocks. 
The intake is divided into three water- 
ways in order that the spans for the 
gates may be of convenient size and 
also to permit the use of racks of a 
somewhat new design. The racks, 
which consist of 3 by 3/8 in. bars on 
edge, 5 in. centres, are fastened rigidly 
to a structural steel supporting frame 
held in checks in the concrete walls. 
The whole of the rack structure is re- 
movable and is split horizontally into 
two sections for convenience in hand- 


ling. A specially designed rack fol- 
lower with an automatic latch arrange- 
ment is provided to facilitate the re- 
moval of the racks, the bottom sec- 
tion being a considerable distance be- 
low the floor of the screen house. The 


bars and the supporting structure of 


the racks are designed to,withstand a. 
head of 10 ft. with a stress of 20,000 
Ib. per sq. in. in the steel. 

A trash trench of liberal dimensions 
extends across the bottom of the fore- 
bay immediately in front of the screen- 
house piers to collect any debris or 
foreign material which may travel 
along the bottom of the forebay. 
The piers dividing the main unit 
entrances are 6 ft. in thickness, while 
the two intermediate piers in each unit 
are 3 ft. thick. The main dividing 
piers are designed for full water pres- 
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sure on each side in order that any 
unit of the intake may be unwatered 
while the adjacent units are in opera- 
tion. An opening in the main floor 
immediately behind the racks provides 
a means of disposal of trash into a 
trough, which empties into the ice 
chute. 

The entrance to the service unit 1s 
similar to the main unit, except that 
it consists of one bay only, and the en- 
trance to the penstock itself is a true 
bell-mouth instead of the sectionalized 
transitions in the main unit entrances. 
The ice chute bay has a clear width of 
25 ft., and is provided with a roller 
type sluice gate, which is lowered to 
pass surface water carrying ice. After 
passing the gate, the water and ice 
enter a concrete pipe 10 ft. in diameter 
and pass down the cliff, out beneath the 
power house, into the Niagara River. 
Stop log checks are provided ahead of 
the gate for use in an emergency or 
for inspection purposes. 

CONCRETE COVERED STEEL PENSTOCKS. 

From the screen house, the water is 
carried to the turbines in steel pen- 
stocks. The first five main unit pen- 
stocks are 16 ft. in diameter for ap- 
proximately two-thirds of their length, 
and are then reduced by a taper section 
to a diameter of 14 ft. The remain- 
ing penstocks are 16 ft. in diameter 
for their complete length. In the peén- 
stocks there are two bends, one located 
at the top and one at the bottom. These 
elbows are held in massive concrete 
anchor blocks, the one at the upper 
bend forming a foundation for the 
piers supporting the sidewalk and road- 
way extending along the edge of the 
escarpment. 

The plates vary in thickness from 


one-half inch at the top section to 
1%, in. at the lower section. The 
longitudinal butt straps are Y% in. 
thick with two rows of 7% in. rivets for 
the lightest joint, and 15/16 in. thick 
with four rows of 13 in. rivets for 
the heaviest. The efficiency of the 
longitudinal joints at the heavy section 
is about 85 per cent. In the erection 
of the penstock, a new departure was 
made by the use of electric rivet heat- 
ors 

The penstocks are covered through- 
out the entire length with a concrete 
envelope, having a minimum thickness 
of 24 in., which protection will increase 
therliie: off theesteel pipes. » Lhe” pen- 
stock for the service units follows the 
same alignment as the main penstocks 
andehas a diameter2of 5. it/G' mt As 
friction loss in this pipe was not such 
an important factor, lap joints and in- 
side and outside courses were used. 

The generating and transformer 
station is situated below the escarp- 
ment and close to the river’s edge; the 
station extends about one-half the dis- 
tance to the top of the escarpment. 
The structure required to house ten 
main units and the service equipment . 
is 700 ft. long. The substructure is 
of massive concrete construction car- 
ried down to rock foundations. The 
superstructure consists of a structural 
steel frame work with reinforced con- 
crete floors and roofs, and concrete, 
brick and tile walls and partitions. 

The steel columns are spaced longi- 
tudinally 26 ft. and 24 ft. alternately, 
starting at the south end. The strength 
of the generator room steel was prim- 
arily determined by the necessity of 
providing cranes to handle the gen- 
erator rotors which weigh about 300 
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tons each, The structural steel was so 
designed that it could be erected and 
the crane operated before the concrete 
walls were poured. 

To guard against flooding, the walls 
are designed to resist water pressure 
up to elevation 300, which is 16 ft, 
above the base of the generators. No 
openings which might admit water 
from the river were permitted below 
this elevation. 

In general, all plant services are 
provided in the southerly 75 ft. of the 
station. In this area are situated the 
sump pumps and motors, the air com- 
pressor, the service generators, trans- 
formers and _ switchboards, erection 
space, main station elevator, mainten- 
ance shops and stores, lubricating and 
insulating oil plants, battery rooms, a 
fully equipped hospital room, also 
kitchen and dining room and offices. 
The intention is to duplicate nearly 
all of these services in the extreme. 
Hyprautic TURBINE INSTALLATION. 

Turbines have a capacity of from 
55,000 to 65,000 brake horse-power 
under 305 ft. head. The draft tube on 
No. 1 unit is of the common curved 
type modified at the elbow, whereas 
each of the other units is equipped with 
a Moody spreading tube. In the de- 
sign of these units care was taken to 
insure good lubrication for the gate 
stems and to assure that all wearing 
surfaces were well greased. The use 
of labyrinth seals on the runner rims 
reduces leakage to a minimum. It will 
be noted on the section that the top 
portions of the draft tubes are of cast 
iron and these are so arranged for units 
1 to 5. that they can be lowered to 
facilitate the removal of the runner 
from below, thus dispensing with the 


necessity of the dismantling of the 
generator. Owing to the presence of 
a considerable amount of sand in the 
water during periods of flood, and by 
reason of dredging operations in the 
upper canal, a pressure sand filtering 
plant has been installed to filter all 
water supplied to the lignum-vitae bear- 
ings, in order to prevent scoring of the 
turbine shaft. The lignum-vitae bear- 
ings themselves are about 6 ft. long 
and in order to ensure lubrication over 
their entire length the water is ad- 
mitted both at the middle and at the 
top of the bearing. A flow meter, 
with an indicator and an alarm light, is 
connected to the bearing water supply 
to guard against any stoppage of the 
flow continuing long enough to injure 
the shaft or bearing. The longitudinal 
passageway on elevation 264 gives ac- 
cess to the turbine bearings, gate stems, 
servomotors, governors and filters. 
Air brakes, which act against the 
underside of the generator rotor, are 
provided to bring the unit quickly to 


rest in case of shutdown. 


Gratifying results were obtained 
when the turbine and generator units 
were tested, two independent tests 
made on unit No. 5 agreeing with each 
other within a small fraction of one 
per cent. The outstanding items of 
interest in this connection are: a 
maximum overall efficiency of 91%, 
a maximum turbine efficiency of 93%, 
an output at the point of maximum dis- 
charge of 65,000 horse-power coinci- 
dent with an efficiency of 85% and a 
range in turbine capacity from 30,000 
horse-power to 63,500 horse-power 
with efficiencies above 90%. 

JoHNSON VaAtve DETAILs. 
The lower end of the main penstock 
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terminates in a 14-ft. Johnson valve, 
the outlet end of which is 10 ft. in 
diameter and connects to the turbine 
casing by several sections of cast-steel 
pipe. Although this type of valve is 
too well-known to require any descrip- 
tion, the method of control is worthy 
of note. Control is accomplished 
through three 8-in. Johnson valves, 
which are in turn operated by pistons 
in cylinders under penstock pressure 
controlled by a three-way plug valve. 
When opening the valve in order to fill 
the scroll case, it is necessary to build 
up the pressure in the latter so as to 
balance the pressure on the two sides 
of the plunger. The operation of the 
valve is so arranged that this is done 
automatically by a series of oscillations 
of the plunger, as soon as the control 
handle has been thrown into the open- 
ing position. In closing, the motion of 
the plunger is retarded near the end of 
the stroke to prevent an excess rise 
in pressure, due to too sudden closing, 
and also to protect the plunger seat 


against shock. The control is so ar- 
ranged that the valve will close auto- 
matically in case of a break in the 
scroll case, and it is also provided with 
a remote hand control so that it may be 
closed, if necessary, from the control 
pedestal on the main operating floor. 

The 5 ft. 6 in. service penstock ter- 
minates in a steel plate Y, the two legs 
of which are each equipped with a 36 
in. Johnson valve for each service tur- 
bine. 

GOVERNOR SYSTEMS. 

The governor system for the main 
units uses filtered water containing a 
small percentage of bichromate of 
potash. This is supplied to the gov- 
ernor at from 150 to 200 lb. per sq. in. 
pressure from two motor-driven cen- 
trifugal pumps which feed into an ac- 
cumulator tank for each unit. The re- 
turn fluid from the servomotors is car- 
ried back through a return main to 
two concrete tanks so arranged that 
one tank may be emptied and cleaned 
while the other is in operation. It had 
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been found in other installations, where 
a central pumping system capable of 
handling the completed plant was ini- 
tially operated to supply only one or 
two units, that difficulty was ex- 
perienced owing to the large capacity 
pumps heating up the small amount of 
fluid in circulation. To avoid this, a 
small capacity pump was also installed 
to supply governor pressure during the 
eatly stages of operation, and was 
afterwards to be held in reserve for 
an emergency. To guard against a 
shutdown due to the failure of the 
governor pumps, an emergency con- 
nection has been provided to pass direct 
penstock pressure into the governor 
system header. This permits the gov- 
ernors to operate on penstock pressure 
at any time that the pumping system is 
out of service and was called into ser- 
vice when the first two units were 
operating. 

Owing to the small ratio of length 
of penstock to head (about 11:1) 
and the large flywheel effect of the 
generator rotors, the regulation of these 
units 1s a comparatively simple pro- 
blem. 

DETAILS OF GENERATORS. 

The present units are each rated at 
45,000 kv-a., 80 per cent. power fac- 
tor, 12,000 volts, three-phase, 25 cycles 
at 187.5 rev. per min. They are cap- 
able of being operated continuously at 
49,500 kv-a., with either voltage or 
current 10 per cent. in excess of the 
rated values. The units are vertical 
with direct-connected shunt-field com- 
mutating-pole, 250 volt, 150 kw. ex- 
citer. The over-all efficiency of the 
generating units is slightly in excess 
of 97 per cent. at power factor of 80 
per cent. The thrust bearing is de- 


signed to support a load of 1,000,000 
lb., which 1s slightly in excess of the 
weight of the rotor plus the hydraulic 
thrust imposed by the turbine. Upper 
and lower guide bearings are provided, 
the latter on account of the length of 
shaft and in order to keep the gen- 
erator a self-contained unit. 

The quantity of air required for 
cooling is 120,000 cu. ft. per minute. 
It is interesting to note that the weight 
of air passing through the generator 
every 214 hours equals the total weight 
of the generator, namely, 1,400,000 Ib. 
The units are completely enclosed, the 
air being drawn either from the out- 
side or the inside of the generator 
room, or from both, and discharged 
through ducts into the atmosphere or 
to the different sections of the build- 
ing for heating purposes. With five 
units in operation at rated load, there 
will be available for heating the build- 
ing 5,400 kw., which corresponds to 
1.2 kw. per 1,000 cu. ft. of building 
contents. This should be ample for 
heating the building at all times. 

Units 1, 2 and 3 are all of the same 
make, having a rotor with cast steel 
spider and laminated built-up sheet 
steel rim, dovetailed to the spider. 
These three units have upper and lower 
bearing brackets of cast iron, and are 
provided with the Kingsbury thrust 
bearing. Armature windings are in- 
sulated in slot portions with sheet mica 
insulation ironed on, whereas the end 
portions of the windings are insulated 
with mica and varnished cambric tap- 
ing. The stator is divided vertically 
into four 90° sections. 

Units 4 and 5, being made by a diff- 
erent manufacturer, have a rotor made 
up of seven cast steel sections, five of 


THE BULLETIN 


361 


JH MUIAUNEHAATHAANNALUNLUKEAUETUEAEEUKEKEKEEETNETEEreiiaaegeeaiecoor cece 


which carry the pole pieces. The other 
two,—one above and one below,—are 
provided for additional flywheel effect. 
Upper and lower brackets are of cast 
steel and a spring supported type of 
thrust bearing is used. The armature 
coils are insulated throughout with 
mica tape. The stator is divided into 
three 120° sections. 

The flywheel effect of each unit is 
21,500,000 WR2, The rotors are re- 
quired to stand an overspeed of 185 
per cent. of rated speed. Insulation 
tests are specified of 30,000 volts on 
armature and of 2,500 volts on field 
BGhexcCluen, 

The over-all diameter of these units 


is 25 ft., the diameter of rotor over 
pole faces being about 18 it. The 
shafts are 30 in. in diameter in the 
guide bearings and are provided with 
flange at lower end for bolting to cor- 
responding flange on turbine shaft. 
The shafts are hollow with 8 in. dia- 
meter bore and are 30 ft. 3 in. long. 
The over-all height of generators above 
the generator floor, (elevation 284) is 
26 ft: 10 in. Thus above the main 
floor (elevation 297) only the top of 
the frame and the upper bracket, thrust 
bearing housing and exciter are vis- 
ible. 

The weight of the complete gen- 
erator is 1,400,000 Ib., that of the rotor 
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615,000 lb. The largest piece to be 
handled by the cranes weighs 600,000 
lb. 

As excavating methods have been 
described so frequently, only the salient 
features wherein the work differed 
materially from ordinary construction 
will be discussed. 

Through the earth overburden, a 
trapezoidal section was excavated ; this 
has slopes sufficient for stability after 
rip-rapping and a berm on each side 
was left at the bottom of the earth ex- 
cavation sufficient to provide for load- 
ing-tracks. The rock was excavated 
sufficiently to provide a 48-ft. con- 
crete-lined waterway. 

An electrically-driven shovel with a 
90 ft. boom and 58 ft. dipper stick cap- 
able of handling an 8 cu. yd. dipper 
was used. With few exceptions these 
units could work in earth excavation 
from the rock surface, loading on 
tracks on the top of the slope, thus ex- 
_ posing in one operation the whole side 
for rip-rapping. 

The earliest designs of the rock sec- 
tion called for a channelled face from 
top to bottom. At a later date, how- 
ever, this feature was revised and only 
the uppermost 10 ft. of rock excava- 
tion was channelled and this was done 
principally to preserve the integrity of 
the rock berms for the loading-tracks. 
Below the 10-ft. level the sides of the 
excavation were prepared for concrete 
by deep close drilling. 

The handling of 12,000,000 cu. yd. 
of dry earth excavation and 5,000,000 
cu. yd. of rock, together with 500,000 
cu. yd. of concrete ingredients, other 
structural materials and plant, could 
hardly be conducted properly without 
a complete and efficient system of 


trackage. As a part of the earlier 
construction program, connections and 
transfers were arranged with the prin- 
cipal railway lines and storage and 
sorting yards established at central 
points. The main-line double-track 
railway was constructed parallel to the 
location of the canal from end to end 
and connected to the several yards. 
These tracks together with loading and 
service tracks and double-track lines 
to the various disposal areas made up 
a total of about 90 miles of single- 
track railway ; all of which were of the 
best heavy construction and provided 
with overhead for electric operation. 

The disposal of excavated materials 
was handled almost entirely by twenty- 
six, 55-ton electric locomotives, and a 
similar number of steam locomotives 
were in use for yard and service du- 
ties, and also for moving excavated 
materials as’ an adjunct to the elec- 
trical equipment. The standard spoil 
train was made up of eight 20-yard all 
steel side dump cars, equipped with 
compressed air apparatus for discharg- 
ing. 

CanaL LininGc PLants. 

The sequence of operations in lining 
the canal was: First, the paving of a 
strip 15 ft. wide on each side of the 
floor; second, the construction of the 
side lining in alternate panels, 40 ft. in 
length; third, filling in of the inter- 
mediate panels of the lining; and 
fourth, the paving of the centre strip 
of the floor. 

The outstanding problems to be 
solved in connection with the lining of 
the walls of the canal were the ex- 
treme heights to be concreted in a 
single operation; the disposal of see- 
page; the necessity of obtaining the 
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best results in regard to density, 
smoothness of finish and adhesion to 
the rock; and the great distance over 
which the operations extended. 

By the end of 1920, two miles of the 
canal prism had been excavated to 
grade and made ready for concreting. 
The program for concreting the re- 
maining distance of 51% miles had to 
be adjusted to suit the operations of 
the five, high-lift shovels, which were 
working in separate openings and 
scheduled to finish simultaneously. It 
was necessary, therefore, to install 
more lining equipment than would 
have been required, for the sole pur- 
pose of completing the concrete work 
immiediately after the shovels had fin- 
ished the excavation. This program 
was carried out so that excavation was 
completed on November 30; concreting 
was finished on December 18, and water 
admitted to the canal on December 24, 
LOA; 

Proms Novinl341920,te "Dees 117, 


Minimum Compressive 
Strength at 28 days 


Ciass Ib. per sq. in. 
1p a OR oo Be ee 2,900 
|S SAECO Toe roa 2,000 
i ERP at Pier 1,500 
| 2 eka Se epee iy Renee eee 1,000 


1921, 410,000 cu. yd. of concrete were 
placed, 379,000 cu. yd. of this being 
placed in 1921, while 332,000 cu. yd. 
of this latter quantity were placed from 
May to December, inclusive, or at an 
average rate of 41,500 cu. yd. per 
month. The record day’s pour was 
3,046 cu. yd. with 17 plants operating, 
the record week is, 18,278 cu. yd. and 
the record month is, 63,362 cu. yd. 

The average amount of cement used 
per cubic yard of concrete of all classes 
on this work has been 1.28 bbl. of 350 
lb. net weight, the Canadian standard 
barrel of cement. This is equivalent 
to 1.19 bbl. in American units. The 
averages for the different classes has 
been as in the tabulation below. 

Approximately 235,000 cu. yd. of 
sand were purchased. Half of this 
was obtained from a pit accessible 
from the tracks of the Commission, 
and the rest from Lake Ontario. Both 
deposits contained materials of excel- 
lent quality. 


Barrels of Cement 


Per Cu. Yd. of Concrete 
Can. bbl. WS. pbr: 
1.67 156 
1.46 1236 
1.20 eZ, 
0.98 0.91 


—Canadian Engineer. 
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Automatic Generating Stations Near Camp- 
bellford, Ontario—Central Ontario System 


By C. F. Publow, Electrical Engineering and Laboratory Dept., 
H.E.P.C. of Ontario 


HE Commission is at the pre- 
sent time developing the 
power sites at Dams’ No. 8 
and No. 9 on the Trent Val- 
ley canal System. These are located 
respectively six and four miles down 
stream from Campbellford and are 
thus only a few miles from Ranney 
Falls, the new Generating Station on 
this system, which was placed in ser- 
yice *1n, 519221 Siehe: idevelopnient ‘at 
Dam No. 8 is nearing completion, the 
first unit having been started up on 
September 13, -andithe second’ ion 
September 16, 1924. The station at 
Dam No. 9 will be ready early in 1925. 

An interesting feature of these two 
developments from the standpoint of 
engineering and operation as well as 
economics is the making of them auto- 


matic with remote supervisory con- 
trol. This is the first installation of 
this character to be made by the Com- 
mission, the first in Canada for Hy- 
draulic Generating Station; it is be- 
lieved to be the largest combined 
development under automatic control 
on the continent, and its operation will 
doubtless be watched with interest. 

Although the application in these in- 
stances of the supervisory control 
equipment has been made to new sta- 
tions, it is possible to apply it to ex- 
isting stations by supplying certain 
control features. In any application 
a detailed study of its pecularities will 
be required in order that suitable 
equipment may be chosen. 

At each development there are three 
units, those at Dam No. 8 have their 
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Diagram of Switching and Lines between Heely Falls and Sidney 


turbines rated at 2,200 h.p. and genera- 
tors at 2,000 ky-a. at 80 per cent. power 
factor, 6,600 volts, 3 phase, 60 cycle at 
150 rey. per min.; those at Dam No. 9 
have their turbines rated at 1,600 h-p. 
and the generators at 1,400 kv-a. at 80 
per cent. power factor, 6,600 volts, 3 
phase, 60 cycle at 180 rev. per min. At 
both stations the units are vertical with 
direct connected exciters. 

The stations are both located along- 
side of the dams of the Trent Valley 
Canal System. The sub-structure of 
each station is of re-inforced concrete 
construction while the superstructure 
at Dam No. 8 is of native lime stone 
and that at Dam No. 9 of concrete. 
The superstructures house the genera- 
tors only, the transformers and 44,000 
volt switching equipment being placed 
outdoors with the steel structure. 

The control for both stations will be 
located in Ranney Falls Generating 
Station. It will be possible for the 


operator at this point by pressing or- 
dinary telephone switch keys to— 
(1) Start and stop any unit in 
either plant. 


(2) To increase or lower the load 
on any unit. 

(3) To raise or lower the power 
factor of either station. 

(4) To place either one or both 


stations on full automatic con- 

trol, being controlled by a 

water float which 1s 

located in the respective sta- 

tion, due to the fluctuation of 

the water level in the forebay. 

The metering equipment will be in- 
stalled at Ranney Falls and will indi- 
cate the kilowatts and integrate the 
watthour load output of each station. 
Separate meters will indicate the reac- 
tive volt amperes carried, and graphic 
instruments will record the variations 
in water level in the forebay at each of 
these remote stations, and rows of ten 


level 
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lights indicate the gate opening of each 
unit. 

All these signals are transmitted sim- 
ilarly to the method used in automatic 
telephony and in event of any auto- 
matic functioning of the equipment at 
either of these stations the operator at 
Ranney Falls will immediately be 
warned of this operation by a Klaxon 
horn sounding, and should he be at the 
control board at the time he could ac- 
tually note what operation has been 
performed automatically by the signal 
lamps changing on the board. Another 
Klaxon horn, located at the remote 
stations, is also energized for a short 
period to call the station attendant. 
Provision has been made in the equip- 
ment whereby the operator can check 
the position of all the equipment at 
either of the remote stations by press- 
ing a special telephone key for this 
purpose, which will start a sequence of 
signals, which will entirely check the 
location of all breakers, the signal 


lamps at Ranney Falls either remaining 
as they were or changing if some 
operation had occurred and not been 
signalled through previously. 

A unique feature at both stations is 
that any of the generators can, under 
normal control, be started and placed 
on the line and be carrying full load 
in less than one minute from the time 
the operator operates the key switch to 
start the unit, most of this time being 
taken in the machine speeding up. 

Each generator on starting is 
brought up to approximately 95 per 
cent. full speed when the breaker is 
closed automatically placing the gen- 
erator on the line without field excita- 
tion, the field switch is then imme- 
diately closed automatically and the 
generator pulls into step and is at once 
under governor control. The design 
of the generators, at Dam No. 8 having 
solid field poles and those at Dam No. 
9 being equipped with a special pole 
face or amortisseur winding, gives 
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Outdoor Structure, Dam No. 8 Development 


them the necessary inherent high pull- 
in torque which permits this manner 
of operation. The governors on each 
unit are specially equipped with a bye- 
pass valve which, on starting, permits 
the gates to open a small way quickly 
and then allows them to continue open- 
ing very slowly. The governors are 
driven by synchronous motors rather 
than the former standard belt-drive. 
Normally a unit is shut down by the 
governor closing to its no load full 
speed position when a contact is made 
which opens this unit breaker. By this 
method, the load formerly carried by 
the unit is gradually transferred to 
the other units which are operating on 
the system before it is cut clear of the 
line, thus avoiding surging. In cases 
of trouble, however, the unit 1s prompt- 
ly cleared from the line by relays pro- 
vided for that purpose. The brakes 
are automatically applied by a mech- 
anical attachment on the governor, the 
governor oil pressure being used for 


bearing pan. 


the operation of the brakes. 

The lubrication for each generator 
is self-contained. At Dam No. 8 the 
thrust bearing operates in an oil bath 
and is water-cooled, receiving water 
from the supply pipes to the turbines, 
by syphoning it through; the guide 
bearings are fed with oil from a gear 
driven pump located in the lower guide 
At Dam No. 9 the oil 
for each unit is cooled by a cooling coil 
located in the water supply pipes to the 
turbines, and the oil pump located in 
the lower guide bearing pan circulates 
the oil of each unit to all its bearings. 

The turbines at both stations have 
been supplied by the Allis Chalmers 
Limited, the ones at Dam No. 8 being 
of the “Francis” type while those at 
Dam No. 9 are the “Propeller” type. 
Woodward governors are being in- 
stalled at both stations. The generators 
at Dam No. 8 are being supplied by 
the Swedish General Electric Co., and 
those at Dam No. 9 by the Canadian 
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Westinghouse Company. The com- 
plete switching equipment for both sta- 
tions is being supplied by the Canadian 
Westinghouse Company. ‘The step-up 
transformers at Dam No. 8 were sup- 
plied by the Packard Electric Company 
while the service transformers at this 
station and all those at Dam No. 9 are 
supplied by the Moloney Electric 
Company. 

Each generator and its step-up trans- 
former is considered a unit, there be- 
ing no low voltage oil switches; how- 
ever by means of disconnecting switch 
and a transfer bus, it is possible to 
connect any generator with any trans- 
former. Protection and control can 
also be interchanged by operating cor- 
responding sets of knife switches in the 
protective devices and control circuits. 

The output of both stations will be 
fed into the Central Ontario system on 
one of the circuits between Ranney 


Falls and Pel tentonae sem -emercency 


connection is provided from Dam No. 
9 to the second circuit between Ranney 
Falls and Trenton. 

In addition to the customary protec- 
tive devices which are installed by the 
Commission, each generator has the 
following :— 

(a) Thermal relays, these function 
only if a pre-determined load on each 
unit is exceeded for a given length of 
time and they cause the unit to shut 
down only temporarily until they, and 
also the generator has cooled down. 

(b) Thermostats on all bearings, 
when these function due to excessive 
heating they operate a lockout relay 
on the particular unit in trouble, im- 
mediately shutting it down and pre- 
venting the starting of the unit until 
the lockout has been reset by hand. 

(c) An over generator voltage re- 
lay, this functions as (b). 

(d) A field failure relay, this also 


functions as (b). 
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The step-up transformers are 
equipped with contact making thermo- 
meters which function like the ther- 
mostats on the generator bearings. 

Each station is equipped with a 
switchboard on which is mounted the 
customary metering equipment, the 
contactors for the automatic control 
of the station and in addition to this 
the special equipment for remote indi- 
cation. The indication and integration 
of the output of each station in kilo- 
watts and watthours is accomplished 
by what is known as the “Impulse” 
method whereas the indication of the 
reactive volt amperes and the graphic 
record of the variations in the forebay 
water level is accomplished by the 
“Series” method of metering. The 
Switchboard is equipped with push- 
buttons, which permit the station to 
be manually controlled in an automatic 
manner. 

The supervisory control equipment, 
portions of which are installed at Ran- 
ney Falls and at each of the remote 
stations is similar to the automatic tele- 
phone system installed in the Commis- 
sion’s office building. Ten (10) wires 
are required between each remote sta- 
tion and Ranney Falls for the control 
and indications. 

By the use of this control it is pos- 
sible to reduce to a minimum the at- 
tendance at the remote stations. This 


further means a considerable saving 
in accommodation for the operator as 
the generating stations are located 
away from the town. This saving is 
partly off-set by the additional cost of 
the supervisory control and its main- 
tenance and supervision. 


Voltage regulators are being in- 
stalled in each station which controls 
the voltage of the station rather than 
each unit. Special inter-locking de- 
vices have been provided whereby only 
one generator controls the regulator at 
any one time. 


Use is being made of the present 
battery at Ranney Falls to provide 13 
volts d.c. for operation of the super- 
visory control equipment at that point. 
At each of the remote stations a 48 
volt battery is being installed, which 
has sufficient capacity for the operat- 
ing of the 44,000 volt line oil switches 
and it is also used for operation of the 
automatic and supervisory control 
equipment located in these stations. 
The battery is charged from the ex- 
citers, interlocking equipment being 
provided so that only the exciter on 
the first unit started will do the charg- 
ing. The battery charging equipment 
is controlled by a contact making am- 
pere hour meter, which automatically 
controls the charge taken by the bat- 


tery. 
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are REAL Long Life Lamps 


On the opposite page is a reproduction of the display of 
10 Hydro Lamps entered in the Hydro Lamp Life Guessing 
Contest, conducted at the Canadian National Exhibition, Aug. 
23 to Sept.; 6, 1924. 


These lamps were picked at random out of many lamps 
which are continuously on life test at our laboratories and were 
exhibited to drive home to the thousands of Ontario Lamp 
buyers the value of the Hydro Lamp Long Life Guarantee. 


At the end of the exhibition when the life of these lamps 
ceased as far as the Contest was concerned, the lives lived by 
these lamps were as follows :— 


No. 1— 75 watt 3,976 hours Still burning 


No. 2—100 2,892 Burnt out 

Nos. Go— 75s a 4,026. ” Still burning 
No. 4—100 ” 4056.0, 2 Still burning 
No. 5—75 ” 2616200 Still burning 
No. 6—100 ’ 3.606). 2.2) Still burning 
No. 7— 75 ” bs A aes Burnt out 

No. 8—100 ” 3,496 ” Still burning 
No. 9— 75 ” 3056 xr Still burning 
No, 10.100 © OS 50ers: Still burning 

Total burning hours 42,202 


Average burning hours 4,220 
With 8 lamps still at it. 


Compare these figures with the guarantee of 1,500 hours. 
Hydro Lamps are designed for Long Life— 
Buy them and use them on your Street Lighting System. 


Sell them to Hydro Customers who should have the best 
money can buy. 


. This Label 
Is Your 


Hydro-Electric Power 


a Ss 
PTT ‘© 
ONTA® 


Commission of Ontario 


Guarantee 
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Courtesy 
Contributed 


CERTAIN ~ discussioneat 
which I was present recent- 
ly, gave me to think serious- 
ly; and ever® since Ihave 
been wondering whether we, in the 
Province of Ontario, who have to do 
with the conduct of electrical utility 
enterprises, have not been so absorbed 
with the details of operating, and buy- 
ing and selling, that we have uncon- 
sciously overlooked something even 
bigger. 

In the first place; what is Courtesy, 
anyway? Many dictionaries define the 
word in many different ways, and we 
all know in the abstract what is in- 
volved, but do we think of Courtesy 
as a gift which we may bestow or with- 
hold at will, or as a duty—an obliga- 
tion which we owe, and must pay? I 
think that, whether we practice it or 
not, we all know that it is a duty. The 
French language contains a very gra- 
cious way of looking at the idea of 
duty. The same word is used as a 
noun meaning “duty” and as a verb 
meaning “to owe’, so that a duty is a 
positive obligation or debt, and not an 
optional one,—to be repudiated at will. 
Why can’t we transplant this idea into 
the English language? Surely the 
Anglo-Saxon stock is not too barren 
a soil to afford it space in which to take 
root and flourish. Let us say then 
that the practice of Courtesy is a debt 
that we owe to our fellowmen in just 


as positive a way aS we may owe a 
debt of money. 

There is nothing new in all this and 
it only leads up to what I have in mind. 


In competitive commercial enterprises 
the practice of Courtesy is a business 
asset, and is capitalized as such. The 
pressure of competition is strong 
enough to reward liberally those who 
carry Courtesy into all their business 
relationships, and to discredit or elimin- 
ate entirely those who do not. But in 
our Province the conduct of our busi- 
ness is, in the main, non-competitive. 
Maybe we feel that people must have 
electric light and power, and that they 
must come +0 1us sor at, andifthat at 
doesn’t matter particularly just how 
we meet the public so long as we sup- 
ply good service at reasonable rates. 
Maybe we don’t feel that way, maybe 
we don’t act that way, maybe we feel 
that as long as we are not actually dis- 
courteous we have done our duty. 
Consider this: In a certain station of 
a large railway system there is a gate- 
man of stern and forbidding aspect, 
who shows signs of intense annoyance 
when asked a question, who answers 
with a harsh voice and a supercilious 
air, whose truculent manner overawes 
the timid traveller in need of informa- 
tion. I have never heard this man 
actually insult a traveller by word of 
mouth, and so I suppose he is not dis- 
courteous, but is he courteous? In 
the same station there is another gate- 
man whose smile and word of greeting 
are ready, who is quick to help and 
direct the timorous wayfarer or the 
stranger who is not familiar with the 
labyrinthian and_ evil-smelling cata- 
combs where he presides. To pass this 
man at the commencement of a journey 
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is a pleasure; to pass the other man 
engenders homicidal mania. Does the 
good influence of the second man can- 
cel the evil effect of the first man? It 
does not. Human nature is so con- 
stituted that the mind retains the re- 
collection of a slight longer than the 
memory of a kindness. To many people 
that first gateman personifies the rail- 
way system that employs him, and his 
surly ways and repellant manner are 
larger liabilities than any corporation 
should care to carry. 


Whom do you remember longer, the 
motorman who stopped his car so that 
you had to wade over your boot tops 
in very cold, very wet slush to reach 
the step, or the one whom you saw help 
a blind man into the car, and carefully 
seat him before proceeding ? 


Perhaps the other day your wife told 
you about how a meter reader from the 
gas company opened the kitchen door 
without knocking and demanded to 
know where the gas meter was. Did 
that help to develop a friendly feeling 
on your part toward the gas company? 
Did it make you feel that you would 
want to give the gas company a help- 
ing hand if it were in trouble? You 
know it didn’t. 


Now, to the public—that is to you 
and me that haughty gateman, that in- 
different motorman and that ill-bred 
meter reader typify the railroad com- 
pany, the transportation commission 
and the gas company. These very 
minor employees represent their em- 
ployers, and when they treat us as we 
think we shouldn’t be treated, our re- 
sentment is directed against those who 
employ them more than against them 


personally. Very well then; if you 
and I feel that way toward the rail- 
way company, the transportation com- 
mission or the gas company, what rea- 
son have we to believe that our cus- 
tomers don’t feel the same way to- 
wards the Hydro when we or our em- 
ployees don’t treat them as courteously 
as they rightly consider their due? 


To our customers, the employees of 
the Hydro with whom they come in 
contact typify the Hydro, and any dis- 
courtesy or any lack of courtesy on 
the part of our employees is held far 
more against the Hydro than against 
the offender himself—or herself. 


Are any of our employees discourt- 
eous to our customers? Do any of them 
exhibit lack of courtesy? Is the lack 
of competition insidiously breeding a 
“don’t care” spirit, a feeling that “we’re 
here and you're there and what are you 
going to do about it’? Is it dulling the 
fine edge of our appreciation of the 
niceties of courteous transaction of our 
routine business affairs? I think that 
each of us can profit much by pausing 
occasionally to check up the degree of 
Courtesy which we extend to everyone 
—literally—with whom we come in 
contact. 


Finally, may we not gain by the real- 
ization that Courtesy is not a negative 
affair consisting of abstention from the 
practice of downright discourtesy, but 
is a very fine, very gracious, very 
honourable payment of a debt that 
each one of us owes to every other one 
of us. One need not have a patent of 
nobility in order to be subject to the 
very fine old dictum — “noblesse 
oblige”’. 
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RE. ELECTRICITY 
INSPECTION ACT 


In the March Issue of the Bulletin, 
a short article appeared, regarding the 
proposed revision of the Electricity 
Inspection Act. This Article was 
printed under a misunderstanding, as 
it was not our intention to make pub- 
lic any of the suggested changes in the 
Act, until same became law, and we 
have written Mr. Higman, Director of 
Electricity and Gas Inspection Service 
of the Department of Trade & Com- 
merce, Ottawa, calling his attention to 
this Article. 


4 
DD. WSK 


SELLING SMILES 


We hear and read everywhere to-day 
‘the word “sell”, and it seems to have 
been given a new meaning. Ideas are 
psold 7. Mie semcatnaieiemedis: («sold 
Whether it is “courtesy” or anything 
else, we speak of it in terms of selling 
and we mean by that,—‘“convincing”’. 

But it has not been many years since 
those two words “‘sell” and “sold” had 
quite a different meaning. You re- 
MieMDetas A wselle teed Vemeeen — sold . 
meant, not the receiving of full value, 
but that you had been sold a gold 
brick. 


The public remembers these words 
in their old meanings and it is suspi- 
cious. Your task is to educate them 
to the meaning you use them in to-day. 

Courtesy is the great lubricant in 
human relations. You must use court- 
esy and you must use smiles to conquer 
the friction of suspicion. But your 
courtesy must not be alone the court- 
esy of affability. It must be from the 
heart; and a button won’t give it to 


you, nor a mere smile, nor a campaign, 
nor a slogan. 

Your smiles must not be mere 
smiles, your courtesy mere suavity. 
They must not be empty things. If 
you have something that is sincere, a 
service that is honest, then your court- 
esy has a real foundation. 

Your campaigns are good. Your 
buttons and slogans bring you together 
as soldiers for a cause. You march 
shoulder to shoulder and the weaker 
is helped by the stronger. You regi- 
ment your purpose and when you meet 
the enemy, the sceptical public, you 
must face them with smiles which ring 
true to-the heart. 

No one in the electrical industry, it 
seems to me, should fear that his ser- 
vice to the public is unwanted, that 
there is no real demand for it. You 
are the forerunners of development 
and your great secret, electricity, is 
binding the world together, running 
the railways, lighting communities, is 
opening up lands, turning the wheels 
of industry. It is relieving everywhere 
the drudgery of mankind. 

Let your smiles be smiles of friend- 
ship. . Friendship, the friendship of 
the public through courtesy, elevates 
you. 

Lo me, the life of severymmaniisea 
tragedy, because I know from ex- 
perience the struggles, the heartaches, 
the battles humanity fights. And if 
you come before me smiling through 
them all, you come before me radiant, 
for I can see your body is covered 
with scars, received in the struggle. 
So when you can smile, gentlemen, 
and exercise courtesy, you lift human- 
ity up with you to a higher plane. 

—Journal of Electricity. 
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OUR CONTACT WITH 
THE HOME 


By Rose Gross. 


Just. as the stronger electrical 
force is applied by direct contact, 
so is the greater influence, be it good 
or bad, obtained by direct contact. 


In so far as the home is concerned, 
the contact between the Central 
Station company and the consumer 
is 80 per cent. through the house- 
wife. From the application for ser- 
vice to the paying of the bills, the 
greater part of the domestic busi- 
ness is carried on by the woman of 
the household. The same may be 
said of complaints. Eight cases out 
of every ten, it is the housewife who 
either phones, or calls at the office 
to bring the matter to the company’s 
attention. 


The home is the woman’s work- 
shop. Just as man is continually 
interested in the labor-saving de- 
vices for his office, so is the house- 
wife forever looking for means of 
shortening her hours of work and 
eliminating unnecessary steps. And 
practically any appliance which the 
woman may consider, is something 
requiring electricity. Not even to 
mention the one essential of all 
work, life and happiness, good light, 
are all dependent upon electricity. 


Since it is the woman whose needs 
must have electricity in the home, 
our next important step is to make 
our personal contact with the house- 
wife agreeable. When a woman 
enters our office, bear in mind that 
she is not only one of our chief con- 
sumers of electricity, but she is also 


a prospective customer for much 
more current than she is now using. 


The employee should look upon 
every contract with the consumer, 
as an opportunity to build up a bet- 
ter understanding between customer 
and the company. Frequently the 
dissatisfaction of the housewife 
does not reach us in the form of a 
complaint ; but exists nevertheless— 
such dissatisfaction is of the most 
unfortunate kind, for it may grow 
and spread without the company 
having an opportunity to adjust or 
It is here the cashier has 
an opportunity to be of great service’ 
to his company. 


explain. 


The employee in charge of the 
contract department has any amount 
of opportunities to establish good 
relations. It is here that the com- 
pany’s customers receive their in- 
troduction to the company. Their 
first impressions of the employees, 
their methods of doing business are 
gained here. Any little act of ser- 
vice will do much toward giving a 
favorable impression of the com- 
pany to start with. 


We must not overlook the tele- 
phone in our dealing with the public. 
Much of our business is transacted 
over the phone, and it is just as 
necessary that we are courteous in 
our phone conversations as it is in 
our personal meeting. 


Above all, remember, that the 
building up and maintaining the 
proper relation between the con- 
sumer and the central company must 
be done through the home. 


—‘“The Southwestern.” 
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Hypro News 


Central Ontario System 


A new steam turbine driven blower 
has been installed at the Oshawa Gas 
Plant as an auxiliary. 


* CK Xx 


A new 1,500 G.P.M. motor driven 
pump is being installed at the Cobourg 
Water Works. 

Beak) Ok 

Owing to the increased demand for 
gas, a new holder of 300,000 cubic 
feet capacity will be erected at the 
Peterborough Gas Plant. The founda- 
tions are going in at present and it 
is expected that the erection of the 
steel will start about the middle of 


September. 


Eugenia System 


The second - pipe line at the 
Eugenia development has been 
placed in operation, thus increasing 
the capacity of the Eugenia devel- 
opment by about 2,500 h.p. 

se Nees 

ie trequeticy = chancer set at 
Mount Forest, which is utilized for 
transferring power from the Nia- 
gara system to the Eugenia system 
has been rewound and placed in 
operation. It is expected that the 
assistance of this equipment to- 
gether with the increased capacity 
at Eugenia on account of the second 
installation of pipe line, together 


‘and meet. all 


a 


with the purchase of power from 
the Orillia development at Swift 
Rapids, will enable the Commission 
to carry on for the coming winter 
demands on _ the 
Georgian Bay System until such 
time as-the additional equipment 
now being installed at the Muskoka 
development and South Falls will 
be available and placed in operation. 
go ee 

The following changes in station 
transformers has been made recent- 
ly on the Eugenia System on ac- 
count of increased demands in 
various municipalities :— 

The three 100 kv-a. transformers 
formerly in use in the Chesley sub- 
station have been removed to the 
sub-station supplying the Walker- 
ton Quarry. The three 150 ky-a. 
transformers in the Walkerton 
Ouarry dave, been placed i tie 
Chesley sub-station, thus increasing 
the capacity of the latter by 150 
kvy-a. 

The three 50 kv-a. transformers 
formerly at Shelburne  sub-station 
have been removed and installed at 
the Holyrood station which supplies 
the municipalities of Lucknow and 
Ripley, and the three 100 kv-a. 
transformers at the Holyrood sta- 
tion have been installed at the 
Shelburne sub-station. 

The Commission has been enabled 
to make these changes due to the 
fact that the loads at the Holyrood 
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and Walkerton Quarry stations 
have not reached the anticipated 
demands, whereas the loads at Shel- 
burne and Chesley have consider- 
Briaex ceeded. Mhe expected. ‘de= 
mands in both these municipalities. 
Thus, the demands at Chesley and 
Shelburne have been provided for 
without the necessity of having to 
purchase new equipment, thereby 


effecting maximum economy. 
oe ee 


Muskoka System 


The work in connection with the 
installation of two 2,000 h.p. units 
aeetne: pout -alis’ Plant™ of” the 
Muskoka system is _ progressing 
favorably, and it is expected that 
one of these units will be in opera- 
mon betore thie close’ ot the present 
year. The transmission line tying 
the Severn to the Muskoka System 
between Waubaushene and South 
Falls plant has been practically 
completedyand will be available for 


use this Fall if found necessary. 
oh tf ae 


Niagara System 


The service to rural consumers in 
the district adjacent to the City of 
Welland, recently taken over from the 
Welland Electric Company, has been 
changed from 25 to 60 cycles. The sys- 
tem of the Company taken over by 
the Welland Hydro-Electric System 
will be completely changed over from 
60 to 25 cycles within the next few 
weeks. 

The London Public Utilities Com- 
mission are making arrangements to 
connect their various sub-stations with 


will 


13,200 volt underground cable system. 

Work will shortly be commenced in 
connection with the high tension line 
from Oil Springs to Sarnia. This line 
be constructed. to. ‘operate -at 
110,000 volts, but for a time will be 
operated at 26,000 volts in parallel 
with the present lines. This line will 
supply the new  sub-station being 
erected in the southern part of the 


City of Sarnia. 
Svc dalek 


Nipissing System 


The new Bingham Chute plant 
recently constructed by the Com- 
mission has been completed and 
placed in operation. Both turbines 
in the original Nipissing plant have 
been overhauled ‘and the capacity 
of the plant increased thereby from 
1,200 h.p. to approximately 2,400 
hope lt. expected that «the new 
pipe line which has been constructed 
at the Nipissing plant will also be 
placed in operation during the early 
partco. @ctober, 


* *K Xx 


Ottawa System 


An extension of the Nepean Rural 
District 1s now being made to serve 
the Village of Manotick and a number 
of farmers in the vicinity.. This ex- 
tention will serve 35 new consumers 
and furnish street lighting in Manotick. 


a ORE Fe 


Rideau System 


A serious fire occurred in Kempt- 
ville and injured part of the town’s 
distribution system. 
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The Municipality of Smiths Falls is 
considering plans for an improved sys- 
tem of street lighting. 

ck 


Severn System 


The following station 
have been~made.on ithe 
System— 

A new 150 kv-a. 3-phase trans- 
former has been purchased and in- 
stalled at the Bradford sub-station 
to take, Care om “ncteased) mpower 
load in that municipality, replacing 


a 75 kv-a. unit originally in use. 
ok Ske 


changes 
Severn 


A 150 kv-a. transformer has been 
purchased and installed at the Bee- 
ton sub-station to provide for in- 
creased demands in that municipal- 
ity, SepInCiio a deny Jr aky-a. 
originally in use. 

a ee Were 


unit 


St. Lawrence System 


The Village of Finch has requested 
that a transmission line be erected to 
supply lighting consumers in the vil- 


lage. Estimates are being prepared on 
the cost of power to this Municipality, 
from the Chesterville Sub-station. 
ko ak ya Fk 

Residents of St. Andrews, Cornwall 
Township, have asked for estimates on 
cost of rural service. This hamlet 
would be supplied from the Martin- 
town Sub-station. 


1 (026 aE (090) 


Not long ago a lady purchased a 
small home motor from a distant 
mail order house, who not knowing 
what current the lght company 
furnished, shipped a 25 cycle motor. 
When she received her so-called 
bargain she found it would not 
function. Calling the trouble depart- 
ment, she was informed the com- 
pany only furnished 60 cycles, 
whereupon she wrote the following 
letter to the mail order house. 

“Dearssirs: 

“The motor you sent me only 
had 25 cycles. The company here 
says I must have 60. Please send the 
other 35 cycles by parcel post so I can 
use your motor.” —Trumbull Cheer. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in August 1924. 


Appliances 


CANADIAN GENERAL ELEcrTrRIC Com- 
PANY, Lrp., Hotpoint Works Division, 
Stratford, Ont. 

Electric Flat 
Cat--No: F.6; 


Iron, “Sovereign,” 


* ok x 

THE APPLIANCE MANUFACTURING 
Company, Hartford, Conn. 

Curling Iron, “Curlex,”’ Cat. No. 48. 

* ok x 

Tue D. Moore Company Limirtep, 
Hamilton, Ont. 

Electric Cooking Ranges. 

Cabinet Series, “Niagara,” Cat. No. 
194. 

Low Oven Series, “Lachine,” 
“Transcona,” “Cascade” and “Chipp- 
awa,’ Cat. Nos. 32, 43, 154, 164, 263, 
264, 501 and 502. 

“Sunfire” Air Heaters, Portable 
Type, Cat. No. 20; stationary type, 
CaueNos22. 

ae Pate 

Gem Mre. Co., Inc., Suite 403, 
Stevens Bldg., Detroit, Mich. 

Electric Table Stoves, “Radio” and 
“Grand”, 


Ns 


RoHNE Exectric Company, 2434 
Twenty-fifth Ave. S., Minneapolis, 
Minn. 

Water Heater “Sta-Warm’’. 

* Ok x 

APEX ELECTRICAL MANUFACTURING 
Co., Limirep, 102 Atlantic Ave., Tot- 
onto. 

Vacuum Cleaners, “Rotarex’’. 


Tue Gurney Founpry CoMPANy, 
Limitep, 500 King St., W., Toronto, 
Ont. 

Cabinet Type Range, “Coelectric’”’. 


5 a ares 


KELVINATOR CoRPORATION, 2051 
West Fort St., Detroit, Mich. 
Electric Refrigerator, “Kelvinator”. 
CAPITAL Eecrric APPLIANCES 
Limitep, 148 Glen Avenue, Ottawa, 
Ont 
Portable Electric Cooker. 
THe McCrary MANUFACTURING 
Co., London, Ont. 
Electric Range, Type H.D. 
x * x 
WiLi1AMsS Toot CoRPORATION OF 
CANADA, LimiTep, Brantford, Ont. 
Electric Pipe Threader. 
* ok Ox 
WONDER RECHARGER CORPORATION, 
Limitep, 2964, Danforth Ave., Tor- 
onto, 
Rectifier, ““Wonder Recharger”’. 
2K *K *K 
FANSTEEL PRropucts CoMPANy, 
Inc., North Chicago, III. 
Rectifier, “Balkite’’. 
*k Ok Ox 
THE SUNLIGHT Exectricar MFrc. 
Co., Warren, Ohio. 
Portable Motors. 
*STANDARD COMPUTING SCALE Co., 
oF CANADA, Ltp., Windsor, Ont. 
Electric Scales. (As listed on card 
of July 8, 1924.) 
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*MetTAL WARE Corp., 3819 N, Ash- 


land Ave., Chicago, Il. 


Percolator, Cat. No. S-36: 
Poasters Gat NOs 5-59, 
Waffle Iron, Cat. No. S-75. 


Flat lron, .) Cat eesNoe #5-p1- B: 
PL Ene 
* Ok 
Fittings 


SmitH & STONE, LIMITED, George- 
town, Ont. 

Receptacles for Attachment Plugs 
and Plugs. 

Single Flush Receptacle, Cat. No. 
PLOS AG 


7 OK OOK 
JEFFERSON GLass Company, LTD., 


388 Carlaw Ave:, Toronto: 
Shade Holder]. Ge@o. 


W. C. Hunt, 82 Melrose Ave., To- 
ronto. 
Wire Connectors, “Jiffy”. 
te rhe ee 


*GROUNDULET Co., 86 Park Place, 
Newark, N.J. 

Ground Clamps (as listed on Under- 
writers’ Laboratories card dated Janu- 


ary 8, 1924.) 


* Ok 


Switches 
FerGuson Paitin Lrtp., 311 King 
St. E., Toronto: 
Knife Switches. 
Oil-Break Switches, “F.P.” 
ree ly 


* TRUMBULL ELEctric Merc. 
Tue, Plainville, Conn. 


Co: 


Panelboards, Types C, P, CK, PK, 
leaned yh ae 


kk Ok 
*THE ARTHUR S. LEITCH COMPANY, 


Limited, (Submittor), 1001 Kent 
Bldg., Toronto. 


* OK OK 


GENERAL Eectric Co., Ft. WAYNE 
Works, (Mfr), Fort Wayne, Ind. 


Automatic Switches, Types CR- 

29272) 1 CRe2927 -D2. 
Fixtures 

THe FLORENTINE. Go) LIMITED; 
252-254 King St., E., Toronto. 

Portable Electric Lamps, “Flor- 
entine’”’. 

Miscellaneous 


*NATIONAL METAL Motpine -Co., 
Fulton Bldg., Pittsburgh, Pa. 
Elbows for Rigid Conduit. 


*IN ORTHERN* ELECTRIC: (CO. Mibrp- 
121 Shearer St., Montreal, Que. 
Asbestos-covered Wire. 


ste 
3K 


1 
*K OK 


*RADIO RECEPTOR Co., 
Bank St: {New York. AN GY: 
Lightning Arrester, “Anchor”. 


Inc., 59 


a 2 


*These devices are under the Un- 
derwriters’ Laboratories re-examina- 
tion or label service. 
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Extracts from Paper presented at the World Power Conference 


INTRODUCTORY. 

N common with all other countries 
possessing potential water power 
resources, the nature, extent and 
utility of Canadian water power 
is primarily the outgrowth of the pure- 
ly climatic factors of temperature and 
precipitation, associated, necessarily, 
with the topographical frame-work of 
the North American Continent. 


Extending as it does from the At- 
lantic to the Pacific Ocean, and from 
the temperate zone to beyond the Arctic 
Circle, Canada embraces all phases of 
the temperature factor except the trop- 
ical and sub-tropical. As regards pre- 
cipitation, also, the range of variation 
is great, with an approximate average 
of 60 to 80 inches per annum on the 
Pacific Coast, 40:to 55 inches on the 
Atlantic Coast, 25 to 35 inches in 
Central Canada, toas low as 20 to 25 in. 
on the Mid-Western Plains. Governed 
by the third factor of the continental 


topography, Canada has turbulent 
rivers heading in the high peaks of the 
RockyMountains; huge rivers flow- 
ing off the immense central table-land 
of the Mid-West and the Great Lakes 
Basin; and Eastward to the Atlantic 
Coast, a multitude of waterways, large 
and small, draining the slopes of the 
Laurentian Hulls, and maintained and 
regulated by countless lake expansions, 
many of which have areas ranging 
from 50 to 1,000 square miles. 


It is not within the scope of this dis- 
cussion to enlarge upon the incentive 
toward water power development | 
which has existed in Canada by reason 
of a growing industrial demand and a 
great variety of natural commodity re- 
sources, but granting that such incen- 
tive has been, and still is, in existence, 
it is evident from the general specifica- 
tion above outlined, that Canada must 
of necessity possess water power re- 
sources so great in magnitude and so 
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diverse in type, as to afford the widest 
possible scope for engineering accom- 
plishment and initiative, in the matter 
of their proper and efficient develop- 
ment and utilization. Furthermore, 
the development and utilization of 
Canada’s water power resources has 
been in progress for a great many 
years, and it would probably be irrele- 
vant to, and certainly far beyond the 
reasonable limits of this discussion, to 
enter into any extended and more or 
less historical review of the progress of 
such development in its co-related en- 
gineering and industrial phases. It 
would seem expedient, therefore, to 
assume a date at which hydro-electric 
power development, in a modern sense, 
had its inception in Canada, and from 
that point to trace the general progress 
of the art up to the present time, stress- 
ing only those phases of the evolution- 
ary process, as governed by primary 
natural limitations and requirements, 
which have given Canadian practice a 


more or less distinct identity. “Can- 
adian practice’ might of course be 
more appropriately called “American 
practice”, as the progress of the art 
in Canada and the United States has 
been in a large measure contempora- 
neous, due to the similarity of the 
primary conditions governing its evolu- 
tion. 

The history of modern Canadian 
hydro-electric practice may be said to 
have had its genesis in 1905 when three 
vertical turbines of Swiss design and 
manufacture, were placed in operation 
at Niagara Falls. These units were 
of 10,000 h.p. capacity each, and were 
the largest ever installed up to that 
time. Following closely on this event, 
there was installed at Shawinigan Falls 
a 10,000 hp. horizontal turbine of 
American design and manufacture; 
then again at Niagara Falls a group of 
10,000 h.p. horizontal turbines of 
German design and manufacture; and 
shortly thereafter at the same point a 
group of 12,000 h.p. vertical turbines, 
designed and built in the United States. 
The then outstanding characteristic of 
these turbines was their great power, 
and since that time the element of 
“size” has furnished the main key- 
note for Canadian advancement in 
hydro-electric power production, in 
respect of such features as differ from 
contemporaneous practice elsewhere. 

It is not to be inferred from the 
above statement that hydro-electric 
development, as an art would not have 
progressed in Canada, or elsewhere, 
but for the large increase in unit power 
capacity which was inaugurated at 
Niagara and Shawinigan eighteen 
years ago. The point is, that, as the 
direct producer of the saleable commo- 
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dity, the turbine became the focal point 
from which radiated all essential con- 
siderations bearing on electrical and 
structural design, to the end that the 
turbine might perform its vital func- 
tion of revenue production with a max- 
imum of efficiency. The natural re- 
action to this condition was to throw 
into conspicuous relief the shortcom- 
ings and imperfections of the turbine 
mechanism itself, and to force engin- 
eering thought into channels leading 
not only to the refinement and simpli- 
fication of then existing standards of 
design, but to the creation of mechan- 
isms having inherently new and im- 
proved characteristics. These improve- 
ments and innovations having there- 
fore been devised, from time to time, 
to keep pace with the special need aris- 
ing out of heavy investment in large 
turbines, it was a simple matter, in 
most cases, to apply these improve- 
ments down, as well as up, in the scale 
of unit turbine capacity, so that Can- 
adian turbine practice, as a whole, re- 
ceived ultimately the benefit of an ad- 
vance in the art which originally grew 
from the demand for turbines of larger 
unit capacity than had originally been 
called for elsewhere. 

The maximum of hydraulic efficiency 
is realized when the passage of water, 
from the point of initial intake to the 
final point of disposal in the tail-race, 
is accomplished with a minimum of 
turbulence and distortion. This provi- 
sion may or may not result in a max- 
imum of unit cost efficiency, and be- 
tween these two limits lies a world of 
compromise which precludes any possi- 
bility of fixing the precise meaning of 
“efficiency” by definition. Efficiency, 
in the broadest sense, results from the 


proper co-ordination of simplicity and 
strength in all hydraulic design. 

Simplicity in design is of primary 
importance. The laws of nature func- 
tion changelessly and with immutable 
precision by reason, mainly, of their 
simplicity, and in no branch of engin- 
eering is conformity and obedience to 
the laws and forces of nature a more 
vital element of design than in power 
plant construction. 

Strength involves all features of de- 
sign having to do with the stability and 
security of structures against the ac- 
tion of the elements, more particularly 
fire and water, and also shares with 
simplicity the responsibility for the 
dependable, precise and 
operation of valves, turbines, govern- 
ors and other mechanical apparatus. 

The above generalizations are funda- 
mental, and all the important elements 
of hydraulic design should conform to 
them to the greatest possible degree. 

It is the intention, if possible, to fix 
the present status of Canadian practice 
from this viewpoint. 

FEATURES OF PRESENT Day PRACTICE. 

Under this head will be considered 
various features of Canadian hydro- 
electric practice, many of which have 
actually originated in Canada, and do 
not yet appear to be known, or to have 
found general acceptance among Eu- 
ropean designers and builders. 

These features fall for the most part 
under the following headings :— 

( 1) Waterway Entrance Structures. 
( 2) Open Waterways. 

( 3) Long Pipe-Lines. 

( 4) Forebay Structures. 

(5) Penstoeks: 

( 6) Penstock Valves. 

( 7) Governors. 


un failing 
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( 8) Draft-tubes. 
( 9) Turbines. 
(10) Generators. 

In the introductory chapter it was 
stated that Canada’s progress in the 
hydro-electric art was primarily at- 
tributable to certain underlying natural 
conditions, coupled with a rapidly 
growing industrial and domestic de- 
mand for power. These factors be- 
sides necessitating the development of 
the “super-turbine”’ as previously 
mentioned, also laid upon the power 
producing corporations a_ similarly 
growing obligation to improve service 
efficiency. One of the outstanding ne- 
cessities in connection with this latter 
requirement is to hold the full plant 
rating, continuously available under 
winter operating conditions. By reason 
of this fact Canadian practice has at- 
tained a certain individuality through 
the study of the ice problem, as related 
to successful hydro-electric plant oper- 
ation under temperatures frequently 
ranging as low as 40 to 45 degrees 
(Fahrenheit) below zero. 

Dams. 

Canadian conditions up to the pre- 
sent time have not given rise to any 
outstanding features in connection 
with dam construction, but in the mat- 
ter of sluice control, Canadian prac- 
tice has evidenced a decided reluctance 
toward the adoption of rolling dams, 
automatic gates and apparatus of a 
similar nature which appears to be pop- 
ular in Europe. Where slow regula- 
tion only is required, Canadian practice 
inclines very largely to the use of the 
simple stop-gate or stop-log, handled 
by a mechanically or electrically oper- 
ated winch. Where frequent and rapid 
changes in flow conditions are involved, 


counter-weighted gates of the Stoney 
type have an almost universal vogue. 
In other words, Canadian practice, in 
this regard, mainly from consideration 
of winter operating conditions, has 
leaned toward simplicity and strength, 
rather than to complexity of design and 
precise mechanical functioning. 

WATERWAY ENTRANCE STRUCTURES. 

This term is used to identify struc- 
tures located at the initial source of 
water supply for any hydraulic plant 
fed through an open canal, pressure 
tunnel or pressure conduit, and is in- 
tended to distinguish such structures 
from the ordinary forebay and intake 
structures which are common to all 
power developments. 

In Canadian practice the one con- 
trolling factor associated with the de- 
sign and operation of entrance struc- 
tures is the protection of the inner sys- 
tem of waterways, whether they be 
open canals, tunnels or pipe-lines, 
against the entrance of ice, and, in a 
secondary degree, of other floating 
material. 

To the above end, the primary gen- 
eral requisite of design for all entrance 
structures is the fending off of float- 
ing matter by an adequate submerg- 
ence of the entrance passages, coupled 
with an entrance velocity sufficiently 
low, not only to prevent vortices, but 
to be at all times less than the buoy- 
ancy impulse of the floating material. 
The attainment of this objective in- 
volves the solution of a complex pro- 
blem of velocity and draft distribution. 

Where the initial source of water 
supply has an appreciable velocity of its 
own, any approximation of uniform 
velocity distribution in the diverted 
flow through the water passages of the 
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ordinary type of entrance structure is 
impossible, and any design based on 
the attainment of such uniformity must 
inevitably fail. In every such case it 
will be found that while the average 
effective velocity of entrance may be 
within the designed limits, there will be 
regions where the actual velocity is so 
ereatly in excess of the assumed aver- 
age that the structure cannot function 
according to design, for the two-fold 
reason that the excessive local veloci- 
ties destroy the efficacy of the sub- 
mergence of the entrance passages, and 
because the resulting turbulence in- 
duces hydraulic losses greatly in ex- 
cess of those calculated from the de- 
signed velocity of entrance. 
OpEN WATERWAYS. 

The discussion under this head is to 
be limited to open waterways, because 
Canadian practice at the present time 
offers no distinctive features, from the 
structural standpoint, in connection 
with pressure tunnels, and also because 
the higher and purely hydraulic char- 
acteristics of closed pressure conduits 
will be discussed later under the head 
of long pipe-lines. 

While the fundamental consideration 
bearing on the design of an open water- 
way, of any considerable length, is an 
economic balance between capital cost 
and the annual value of lost power, 
each constitutes a unique problem in 
itself by reason of the many purely 
local factors involved, such as right- 
of-way values, alignment and topo- 
graphy. 

In Canadian practice, however, par- 
ticularly in cases where the system load 
requires that full plant rating be con- 
tinuously and instantaneously avail- 
able, one outstanding factor enters into 


the consideration of all open waterway 


_ design; namely, the maintenance, un- 


der extreme low temperature condi- 
tions, of a delivery of water sufficient 
at all times to carry the revenue pro- 
ducing capacity of the turbines up to 
the limit of their rating. In the general 
case a waterway which meets this spe- 
cification embraces the other elements 
of efficiency, because the general 
equation of capital investment against 
the value of lost power will have been 
satisfied. 

It is therefore necessary to consider 
the effect of the ice problem on another 
important element of hydraulic de- 
sign. In this case, however, the dis- 
cussion turns mainly on stationary ice 
cover, rather than ice in motion, be- 
cause, with the assumption of an ad- 
equately designed entrance structure, 
the problem of moving ice becomes of 
minor importance, being limited to the 
comparatively small quantity originat- 
ing within the area of the waterway :t- 
self. 

The formation of ice on a waterway 
of the type under discussion is in- 
fluenced by variable combinations of 
air temperature, water temperature, 
wind, and the relationship which exists, 
for any fixed volume of flow, between 
marginal and mid-section velocities. 
The latter factor is more or less a con- 
trollable one, inherent in the design, 
the others being of climatic origin and 
therefore uncontrollable. 

When ice formation on such a water- 
way is an accomplished fact, the sub- 
sequent occurrence of ice trouble is 
governed primarily by the degree of 
uniformity of mean velocity, and the 
relationship between width and depth 
for any fixed area of wetted section. 
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Where water flows in a regular chan- 
nel with an appreciable velocity, ice 
formation always originates in the low 
velocity portions of the cross-section 
near the shores. Having secured the 
shore line for an abutment, this marginal 
ice builds out, bridge-like, from both 
shores towards the centre of the 
stream, the rate of progress being 
mainly governed by the climatic factors 
above mentioned. While these marg- 
inal ice sheets build outward, they also 
thicken, and if the climatic factors are 
such as to cause them to meet in the 
middle of the stream, the under sur- 
face of the sheet is roughly parabolic 
in form, having a minimum thickness 
at mid-stream, and a maximum thick- 
ness at the haunches abutting the 
shores. 

In climates where there are sustained 
periods of low temperature, as in many 
parts of Canada, a complete ice cover 
may be formed in this way and persist 
for considerable periods, but if the 
temperature rises sufficiently, the ice 
sheet at mid-section disappears through 
the joint action of temperature and 
erosion, and open water will show. 
This trend of open water will widen 
out, or get narrower, or close alto- 
gether, in harmony with the variation 
in the climatic factors. Meanwhile, the 
haunch ice holds intact and tends to 
gradually thicken through the agency 
of ordinary frost action, and also by 
reason of accretions of slush and frazil 
which adhere to the lower surface of 
the ice sheet, as a result of the low 
transportivity of the shoreward current 
filaments. 

It is therefore evident that in a 
waterway where the width is great in 
proportion to the depth, and where the 


side slopes are flat, the tendency to en- 
courage ice formation is a maximum. 

As above mentioned, another prim- 
ary requisite in reducing the ice hazard 
in an open waterway is to keep the 
water flowing, throughout its length, 
at as uniform a velocity and with as 
little disturbance in the gradient and 
alignment of the current filaments, as 
possible. This means that all sudden 
natural expansions and contractions of 
the cross-section should be obviated to 
the greatest extent: practicable, and 
that such obstructions to flow and in- 
terruptions in gradient as are caused by 
bridge piers, regulating sluices, drop 
weirs, etc. should be reduced to a 
minimum. 

The above precautions will not only 
tend to reduce the thickness of sheet 
ice cover, but will fulfill the far more 
important function of reducing the lia- 
bility of frazil and anchor ice forma- 
tion at critical temperatures, as the 
turbulence induced by such structures 
will cause frazil to form in amounts 
which will be dependent upon the 
length and frequency of periods of cri- 
tical temperature, and which might, 
during some winter seasons, be fre- 
quent enough, and of sufficient dura- 
tion, to form a hanging dam under the 
solid ice sheet, of such extent as to 
seriously restrict the effective discharge 
section. 

Assuming that the theory upon 
which the above conclusions are based 
is reasonably sound, it follows that 
the most efficient cross-section for an 
open waterway should have such a 
maximum of depth, and minimum of 
width, as is consistent with the char- 
acter of the overburden and underlying 
solid material through which the water- 
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way is to be excavated. This conclu- 
sion is furthermore reinforced by two 
other considerations which are usually 
involved, the first being that consider- 
able heat is retained in the larger and 
deeper body of water which usually 
constitutes the source of initial sup- 
ply, and this heat will be retained long- 
er in the waterway itself if the section 
is narrow and deep instead of wide and 
shallow; the second consideration is 
that in a wide, shallow section, there is 
danger of the temperature of the bot- 
tom material being at times lower than 
the water which flows over it, thus 
offering encouragement to the forma- 
tion of anchor-ice. On the other hand, 
if the waterway is deep enough, a con- 
verse condition obtains, whereby the 
underlying strata will always be warm- 
er than the flowing water, and its ice 
resisting properties will derive the ad- 
ditional benefit of convection, and 
variation in density. 

Therefore, as regards the type of 
waterway under discussion, it would 
appear, from the standpoint of the ice 
hazard, that the primary factors in- 
fluencing the design should be :— 

(a) To provide as uniform a sur- 
face gradient from intake to forebay 
as topographical conditions will permit. 

(bb), )Towmmakesthe depth) cof the 
waterway as great in proportion to its 
width as the natural slope and scouring 
propensities of the overburden and 
underlying solid material, if any, will 
allow. 

More particularly where the channel 
of the waterway is in earth and the 
range of permissible velocities thereby 
limited, an additional manifestation of 
ice trouble must frequently be con- 
sidered in the design, having to do 


with the effect of weekly load-factor 
on ice cover. . 

If a power plant, fed through an 
open waterway, ordinarily operates 
during the working days of the week 
under fairly uniform loading, a’ sus- 
tained period of extreme low temper- 
ature may cause solid ice cover to form 
throughout the length of the waterway 
transforming it for the time being into 
a closed conduit subject to surge pres- 
sure. 

If the above period of uniform plant 
loading terminates with a more or less 
sudden week-end shut-down, the in- 
duced surge pressures will rupture the 
ice sheet, and spurting water will flood 
the surface of the ice and saturate any 
snow which may have fallen or drifted 
in, in the meantime. Subsequent to 
this occurrence, if the extreme weather 
continues, and the shut-down covers a 
period of, say, 36 hours, this surface 
water and slush will have time to freeze 
solid and become part of the original 
ice sheet, having nearly the same speci- 
fic gravity. Consequently, when load 
is again pulled on, this thickened ice 
sheet will fall with the surface gra- 
dient and further contract the effective 
discharge area by an amount roughly 
corresponding to the increment of 
thickening. Furthermore, in a wide, 
shallow section the sheet will adhere 
to the shores and sag in the middle, 
and if it takes a freezing set in this 
position it forms an inverted arch 
which will greatly intensify the surge 
pressure, and flooding action, during 
the next ensuing shut-down period. In 
a deep, rectangular section the sag fac- 
tor does not enter into the problem, 
because the ice sheet shears vertically 
at the shore lines, and rises and falls 
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bodily with the surface gradient. 

It might be assumed from the above 
description that the sagging ice sheet 
on a wide, shallow section could alter- 
nately flood and freeze until the water 
supply was shut off completely. This 
cannot happen where there is any 
reasonable volume of flow, because 
there is always a critical point, gov- 
erned by fortuitous combinations of air 
and water temperature, at which the 
tendency of the sheet to thicken is 
counteracted by the erosive action of 
the free water, which increases with 
its velocity, and scours away the lower 
surface of the ice sheet. This action 
is necessarily much more rapid and 
pronounced in a deep, narrow section 
than in a wide, shallow one, because in 
the former instance the marginal, as 
well as the mid-section velocities, are 
high, and also because the water tem- 
perature is usually higher, as previous- 
ly explained. 

Another interesting feature of recent 
Canadian practice in connection with 
open waterways has to do with the de- 
sign of bends. The theory of this de- 
sign is more conjectural than mathe- 
matically precise, and is briefly to this 
effect; (a) that the loss induced by 
the deflection of the stream-lines will 
be a minimum if the agency producing 
the disturbance, namely, the curve it- 
self, is made as short as possible, and 
(b) that the turbulence induced by 
the change in direction of flow will be 
reduced and more or less localized if 
extra lateral space is provided at the 
seat of disturbance, so that whirls and 
eddies may be quickly dissipated, in- 
stead of being forced forward into the 
straight section of the waterway. The 
first requirement is met simply by mak- 


ing the radius of the curve as short as 
possible, and the second by making 
the curve equiradial. 

Other features of Canadian practice 
under this head, including such pro- 
blems as the fixing of economic mean 
velocity, bottom slope, and surface 
gradient for non-uniform flow, would 
require a detailed mathematical analys- 
is for intelligent demonstration, and 
are therefore not suspectible of the 
descriptive and general method of 
treatment adopted throughout this dis- 
cussion. 

Lonc-Pire LINnEs. 

Where the development of power in- 
volves the use of a closed pressure con- 
duit of any considerable length, cer- 
tain phenomena become manifest which 
frequently constitute a serious menace 
to safe and practicable operation. The 
continuous rejection and pulling on of 
load increments, under such a condi- 
tion, causes recurrent surges through- 
out the length of the conduit, which, if 
not damped out or relieved, will some- 
times multiply and become super-im- 
posed to such an extent as to cause 
pressures very greatly in excess of that 
due to the static head. This condition, 
in conjunction with the conversion of 
static pressure into velocity head for 
acceleration purposes, when a large in- 
crement of load is pulled on, will im- 
pose a duty in the governors which 
they are not designed to perform, and 
where long closed conduits are con- 
nected to overgate turbines, which is a 
far from unusual occurrence, an 
aggravated condition may obtain which 
is entirely beyond the regulating range 
of the governor. 

Here, also, it happens that the ad- 
vent of the “super-turbine”’ was the 
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primary cause of bringing the above 
described phenomena into prominence 
_in connection with modern hydraulic 
design. The reason for this was that 
the continuously increasing amounts of 
water to be handled gave rise to serious 
problems of pipe design, having to do 
primarily with the heavy capital cost 
involved in the construction of pipe- 
lines of constantly increasing diameter, 
while at the same time adhering to the 
then accepted limits of feasible peak- 
draft velocity. This condition natur- 
ally led to an intensive study of flow 
phenomena in closed conduits, the pro- 
gress of the art under this head being 
marked by the use of primitive vent- 
pipe, the more modern stand-pipe, the 
bursting plate, and various mechanical 
devices, all aimed at the one possible 
means of solution; namely the extend- 
ing of the limit of feasible peak-draft 
velocity. 

The discussion hereunder has to do 
with the controlling elements of this 
problem, and a description of the 
means of its final solution. 

The power-discharge curve for the 
ordinary turbine will show a maximum 
production per second-foot at the point 
: of best efficiency, and the first differen- 


tial of this curve will show a rapidly. 


decreasing rate of production per 
second-foot from that point to full 
gate. Consequently, every horse-power 
pulled on in excess of best efficiency 
capacity will require a rapidly increas- 
ing amount of water to produce it. If, 
therefore, the turbine is operating at or 
beyond the point of maximum effi- 
ciency, when the system demands a 
large increment of load, there will be a 
falling off in power production per 
unit of water supplied, and coincident 


therewith, a loss of effective head, due 
to the absorption of such velocity head 
as 1S necessary to accelerate the water- 
column. During the period when the 
water-column is accelerating, it is 
therefore evident that a condition 
might obtain where the power output 
is actually falling off while the water 
input is increasing, the result being that 
the governor may open the gates full- 
stroke in response to the falling speed, 
at which point its controlling function 
will cease, until either the fly-wheel 
effect of the system holds the unit, 
with dropping frequency, for the space 
necessary for the governor to gradually 
resume control on rising speed, or un- 
til the generator drops the load and the 
turbine jumps to runaway speed at full 
gate, with possible disastrous conse- 
quences. 

Insofar as the control of surge pres- 
sure 1s concerned, it is evident that if 
no practical limitations be placed upon 
it, in the matter of diameter and 
height, the ordinary stand-pipe would 
be an ideal corrective agency. It is 
clear, however, that in the case of a 
large capacity high head installation, 
unrestricted scope in design is wholly 
impracticable from the standpoint of 
both cost and space limitation. On the 
other hand, a simple stand-pipe, de- 
signed and located within reasonable 
cost and space limitations, may at 
times actually make more acute the 


conditions it is designed to correct or 


alleviate. This is due to the fact that 
the simple stand-pipe can only passive- 
ly absorb surge pressure, with its re- 
current phases, and for this reason 
often acts as an agency for superim- 
posing, one upon the other, pressure 
waves generated by successive changes 
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in load. 

Another obvious expedient under 
this head is to limit the range of velo- 
city change in the conduit by means of 
a synchronous relief-valve or by-pass, 
actuated by the governor mechanism. 
Such a contrivance can be adjusted to 
prevent the occurrence of disruptive 
pressures in the conduit, and also to 
supplement the influence of the system 
fly-wheel effect, in holding the unit 
within the regulating range of the 
governor when the unit is pulling 
on or rejecting load, but only 
by «reason: “of the! fact" that~ the 
condition under discussion has not ne- 
cessarily to do with the maximum 
conduit velocity at any one time, but 
with the range of change in conduit 
velocity over a short period of time, 
and with the absorption and building 
up of head energy induced by these 
changes, within their low and high 
limits. 

The synchronous by-pass or relief- 
valve therefore has a useful function, 
but in the case of a large high head 
installation, its usefulness would be 
largely discounted by its cumbersome 
dimensions, its waste of water, and an 
added mechanical complexity which 
should be avoided whenever possible 
as a matter of principle. 

The discussion under this head has 
now reached a stage where it is possible 
to define the specifications of an ideal 
surge control agency :— 

(a) It should have the effectiveness 
of a simple stand-pipe of very large 
dimensions, without its cost and space 
requirements. 

(b) It should be capable on the 
one hand of preventing, or counteract- 
ing the effect of, any undue absorption 


of head energy when load is pulled.on, 
and on the other hand, of preventing 
or counteracting the effect of, any 
serious recurrent surge pressures aris- 
ing from load rejections, whether isola- 
ted or successive. 

(c) The water surface should be 
sufficiently active to prevent freezing 
in ordinary low temperatures, and di- 
mensions should be such as to allow 
feasible and effective frost protection 
against extraordinary low tempera- 
tures. 


(d) It should operate without 
wasting water. 
(e) It should be mechanically 


simple with a minimum of moving 
parts and adjustments. 

(f) It should be entirely disso- 
ciated from the governor mechanism, 
leaving the governor free to perform 
its own peculiar and highly important 
function, which is to control the speed 
of the generator, and not the vagaries 
of the water-column. A 

This specification has been met with 
a large degree of effectiveness by the 
Johnson differential surge-tank, one of 
the most wholly original and useful con- 
trivances recently developed in the field 
of hydraulic engineering. 

It has been above stated that the 
incentive which initiated the develop- 
ment of modern pipe-line engineering 
in Canada was the necessity of extend- 
ing the limit of feasible peak-draft vel- 
ocity. This problem, in the first place, 
involved a realization of the fact that 
if the old standards of design were 
adhered to, pipe-line and stand-pipe 
construction would soon reach a di- 
mensional limit which would be fixed 
almost wholly by cost considerations. 
Furthermore, where large modern tur- 
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bines are connected to long pipe-lines, 
the element of mass becomes a major 
factor in design, as related to the effect 
of the inertia and momentum of a 
heavily energized water-column on 
speed control. 

As the two factors, inertia and mo- 
mentum, are a direct function of velo- 
city, length of pipe, and gross head, 
it follows that there are possible com- 
binations of these factors, especially if 
they involve a very low ratio of gross 
head to length of pipe, where the older 
methods of design may be entirely in- 
adequate even at prohibitive cost. The 
unique feature of the differential 
surge-tank lies not in the fact that it 
can merely improve and cheapen condi- 
tions, which might be met by other 
means, with an adequate degree of 
effectiveness, but that it can insure 
efficient speed control even under 
the extreme conditions above men- 
tioned. The reason for this will now 
be explained, after first briefly describ- 
ing the main structural features. 

The structural features of the differ- 
ential surge-tank are extremely simple 
and consist of three essential elements ; 
namely, an ordinary tank of diameter 
and height varying with the conditions 
to be met; a simple stand-pipe, or 
“riser”, having about the same dia- 
meter as, and connected direct to, the 
pressure conduit, and also, projecting 
through the bottom of the tank to a 
height definitely fixed by design; and 
finally, one or more “ports” or open- 
ings, precisely located and _ propor- 
tioned, forming a water connection be- 
tween the internal riser and the bot- 
tom of the surrounding tank. 

In the case of an ordinary simple 
tank, the taking on of an additional in- 


crement of load will cause the contents 
of the tank to fall bodily through a 
distance which measures the head ne- 
cessary to accelerate the water-column 
and meet the demand of the turbines 
for more water. Conversely, following 
a rejection of load, the water-column 
in the simple tank moves bodily upward 
through a distance which measures the 
balancing conversion of active energy 
or velocity head, into potential energy 
or static head. 

The characteristic accompaniment of 


this cycle of operations is the assump- 


tion of a pendulum-like oscillation, 
synchronous with the period of the 
pipe-line, and controlled, so far as the 
inherent capabilities of the simple tank 
are concerned, solely by friction. It is 
evident, therefore, that the simple tank 
has one attribute only which can be 
utilized for the flow control of a long 
pipe-line; namely, storage capacity, 
which in turn is a function of diameter 
and height, and therefore of capital 
cost. On the other hand, the differen- 
tial surge-tank possesses an additional 
characteristic, distinct from storage 
capacity, which enables it to function 
with very much greater effectiveness 
than a simple tank of similar dimen- 
sions or equal cost. 

In order to concisely and clearly 
describe the principle of operation of 
the differential surge-tank the follow- 
ing hypothetical cycle of plant opera- 
tion will be assumed :— 

(a) Turbines operating on constant 
gate-opening, with resultant balanced 
conditions in the system. 

(b) A sudden demand for a large 
increment of power. 

(c) Reversion to balanced condi- 
tions, after the above demand has been 
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met and maintained. 

(d) A sudden rejection of load. 

Under condition (a) the respective 
levels in riser and outer tank must 
necessarily be the same, with no cha- 
racteristic different from a simple tank. 

Under condition (b) there occurs an 
immediate and rapid drop in the riser 
water level to an elevation below the 
hydraulic gradient corresponding to 
the then existing conduit velocity, thus 
almost instantaneously communicating 
to the main conduit the velocity accele- 
ration impulse required for the deliv- 
ery of an additional supply of water. 
Coincident with this action in the riser, 
but at a different and much slower rate, 
there occurs a drop in the level of the 
water in the outer tank, which natur- 
ally results from the passage of water 
through the ports into the riser, under 
the impulse of the lower water level 
therein. The outer tank therefore has 
the two-fold function of supplying 
stored water during the speeding up 
interval in the main conduit, and of 
helping to maintain the head on the 
wheels while the riser water-column 1s 
furnishing a maximum of accelerating 
impulse to the velocity in the main 
conduit. 

Under condition (c) balanced condi- 
tions are again assumed, with riser and 
tank levels equalized at the new hy- 
draulic gradient. 

Under condition (d) there converse- 
ly occurs an immediate and rapid up- 
ward surge in the riser water-column 
to an elevation above the hydraulic 
gradient corresponding to the then ex- 
isting conduit velocity, thus immediate- 
ly communicating a decelerating and 
damping impulse to the conduit water 
velocity and to the induced surge pres- 


sure. At the same time there occurs 
a flow from the riser through the ports, 
to storage in the outer tank, which is 
necessarily governed in rate and 
quantity by the difference in levels. 
This joint functioning on the part of 
the riser and tank continues until the 
levels finally equalize on the new run- 
ning gradient. 

The above description of operating 
regimen should serve to make clear the 
differential action from which this type 
of tank takes its name; that is,, the 
function of the active and sensitive 
water-column in the riser in imparting 
an appropriate accelerating or decele- 
rating impulse to the conduit water- 
column, as differentiated from the 
separate but simultaneous function 
of the outer tank in making good 
any short period deficiency in water 


supply on. the one hand, or in 
storing rejected water on _ the 
other. The separating of these two 


functions, by means of flow back and 
forth through the ports, has the further 
effect of destroying the synchronism 
between the conduit and tank water- 
columns. Its effectiveness in this con- 
nection is so marked that the most ex- 
treme and dangerous operating condi- 
tion possible, where a simple tank is 
used, cannot obtain; namely, a condi- 
tion of synchronism between successive 
load changes on the turbines and the 
harmonic period of the. pipe-line. 

The crucial factor of design, in order 
that the differential surge-tank may 
have the characteristics above de- 
scribed, is to fix the area of the ports, 
and the proportions of the outer tank, 
so that, upon a change of load, the 
new elevation immediately assumed by 
the riser water-column shall be main- 
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tained throughout the entire period of 
change in velocity of conduit flow, 
while at the same time the rate of de- 
pletion or replenishment of tank stor- 
age, as the case may be, shall be such 
that the equalization of tank and riser 
levels will coincide with the resumption 
of a stable running gradient in the con- 
duit system. 

Contrary to the case of the simple 
tank, the above principle of design is 
susceptible of such exact mathematical 
analysis that predicted performance is 
usually realized in operation within a 
margin of two per cent. maximum 
error in any part of the cycle, so that, 
if required, the differential tank may be 
designed for “dead-beat’’ action. In 
‘the majority of cases, however, this 
characteristic is not of sufficient im- 
portance ‘to justify the extra cost in- 
volved, but where the pipe-line is very 
long and the velocity and friction grad- 
ient high, the non-synchronous func- 
tioning of this type of tank neverthe- 
less makes it possible, well within the 
cost limits of a simple tank of adequate 
dimensions, to design for the “dead- 
beat” or absolutely non-oscillatory con- 
dition, where the range of variation in 
tank levels is never beyond either the 
maximum or minimum running grad- 
ients of the conduit system, as gov- 
erned by the characteristics of the con- 
nected load. 

The initial consideration involved in 
the design of one of these tanks is the 
range of load change over which it is 
intended to function. This in turn in- 
volves primary consideration of the 
nature and characteristics of the sys- 
tem load, but in a scarcely less import- 
ant degree, the co-related factors of 
length of unregulated pipe-line, and the 


fly-wheel effect, whether inherent or 
externally applied, of the machine in- 
stallation. There is wide scope for ex- 
perienced judgment in this connection, 
and though quite possible, it is not 
usual to design the tank for perfect 
functioning under the full range of 
emergency or accidental load variation, 
but rather for a range in the neighbor- 
hood of 40 to 60 per cent. of full load 
pulled on instantaneously, but making 
it safe, at the same time, for full load 
rejected. This latter condition is made 
possible by the fact that the only ab- 


normal result of a full load rejection 


is the over-flowing of the internal riser, 
which spills into the outer tank. The 
volume and impact of this overflow 
furthermore acts as a direct deterrent 
to the conduit surge and thus reduces 
the amount of water required to be ob- 
sorbed by tank storage. 
FOREBAY STRUCTURES. 

The general problem under this head 
is to a large extent analogous with that 
of entrance structures, in that it prim- 
arily involves the adequate protection 
of the penstock intakes from entrance 
of, or obstruction by, ice and other 
floating material, and also because the 
gravity of the problem is proportional 
to the petcentage of flow diverted from 
the initial source of supply. The fact 
also that the forebay structures, which 
are assumed to include the racks, con- 
stitute the last line of defense before 
the water enters the wheels, adds mat- 
erlally to their importance from the 
standpoint of design. 

Whether the distance from the fore- 
bay to the initial source of water sup- 
ply be long or short, it is nearly always 
necessary to reduce the velocity in the 
feeding waterway before it passes 
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through the racks, thus introducing at 
once the problems of enlargement loss 
and draft distribution. Unless the 
velocity in the feeding waterway is 
very low, the above conditions manifest 
themselves in the form of reverse cur- 
rents and eddies along the margins of 
the enlargement, because the momen- 
tum of the entering stream has a tend- 
ency to keep the flow in straight lines 
instead of diverging with the cross- 
section, and frequently also tends to 
form localized vortices in front of the 
racks or curtain-walls, through defec- 
tive draft distribution. Besides dis- 
sipating otherwise convertible energy, 
the above conditions have the far more 
serious effect, previously mentioned, of 
forming areas where floating material, 
including ice, will be trapped, or where 
suction will overcome its buoyancy 
impulse, and draw it into the racks or 
penstocks before it can be harmlessly 
disposed of through ice—weirs or 
chutes. 

The primary considerations in gate- 
house design are, first, the fixing of sill 
elevations so as to make surface draft 
a minimum and to permit a properly 
proportioned and symmetrical accele- 
ration of intake velocity for the full 
rangeof forebay gradients ; and second, 
to completely house in the racks and 
provide such a curtain-wall seal as will 
insure frost protection to the above- 


water portions of the rack structure, 
and at the same time protect the pen- 
stock openings from surface ice and 
other floating material. 


PENSTOCKS. 


Nothing of an outstanding nature 
has developed in Canadian practice un- 
der this head, the various types of plate 
steel, wood stave, reinforced concrete, 
lock-bar and welded steel penstocks be- 
ing installed more or less in harmony 
with the governing factors of static 
head, length, gradient, size of installa- 
tion, and climatic conditions. The in- 
fluence of these factors, in their various 
combinations, upon the design and type 
of installation does not require to be 
enlarged upon at any length for the 
reason mentioned at the outset. 


When extreme low temperature is a 
factor it is common practice to house 
in or bury the penstocks, or to use 
wood stave pipe, where the other fac- 
tors permit, on account of its cold 
resistant properties. As an alternative 
to the very doubtful expedient of bury- 
ing steel pipe, the better method of 
encasing it in concrete is often em- 
ployed, and where the distance is short 
from head-gate to turbine, solid con- 
crete alone is used with the joint object 
of frost protection and permanence. 


(Continued in November Number) 
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Comparative Water Power Development in 
Canada and the United States 


DEVELOPED POWER IN THE UNITED 


STATES. 


RESENT Rate of Progress. In 
the last two or three years there 
has been great activity in ap- 
plications for licenses under the 
Federal Water Power Act of June 
10th, 41920. = An interim report to 
November 1st., 1923, shows 317 active 
applications, totalling 12,700,000 h.p. 
available 90 per cent. of the time, and 
an estimated ultimate installation of 
22,270,000 h.p.*. It also states that the 
developments now under actual con- 
struction under licenses from the Com- 
mission involve a proposed: ultimate 
installation of 2,399,000 h.p. 


The above implies very large and 
rapid development. An analysis ft 
of this 2,399,000 h.p. shows, however, 
that 186,000 h.p. was scheduled to be 
put in operation in 1923, 261,000 in 
1924, and 142,000 in 1925—a total of 
589,000 h.p. in three years. It appears, 
therefore, that actual construction un- 
der the Federal Power Commission’s 
licenses in not proceeding at quite so 
rapid a rate as would appear at first 
sight. 


There are also many developments 
under construction which come under 
the jurisdiction of the individual States 
and not, or not entirely, under that of 
the Federal Power Commission. No 
official information concerning these 
is available, but information almost 
equally reliable is contained in the com- 
pilations made by the Electrical World. 


A recent detailed table ¢ of such 
developments actually under construc- 
tion in January, 1924, and specified as 
additional to those licensed by the Fed- 
eral Power Commission, shows 77 
plants, totalling 2,045,000 h.p. This 
is initial h.p., the ultimate being shown 
separately when available. The table 
shows every evidence of being pre- 
pared with care and reliability. 

Installed H.P.—The latest complete 
official figure is that for 1921, 9,243,- 
OOO h.p.§. The Electrical World of 
January 6th., 1923, placed it at 9,540,- 
000 h.p. 

Power of January Ist., 1924, gives 
particulars of plants of 10,000 h.p. or 
over which were completed or nearly 
completed during 1923; these total 
831,700 h.p., and adding 10 per cent. 
for smaller plants, the figure becomes 
915,000 h.p. It is believed that, adding 
this to the Electrical World’s above 
quoted estimate of 9,540,000 h.p., will ° 
give a conservative estimate of the 
total. The imstalled h.p. at January, 
1924, is therefore estimated at 10,455,- 
000 h.p. 

Under construction, January Ist., 
1924, and to be completed in, say, two 
years,-as detailed above :-— 


*Electrical World, January 5th., 1924, 
Page 27, 

tIbid, Page 28. 

tIbid, Page 29. 

SWorld Atlas of Commercial Geo- 
logy. Part II. Water Power of the 
World. 
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Federal Power Commis- 


SLOT (IGENSES An seers 403,000 h.p. 
Other undertakings, 1n- 

THEA Dat assassinate 2,045,000 h.p. 

Potal ano y, eae 2,448,000 h.p. 


DEVELOPED POWER IN CANADA. 

At January Ilst., 1924, the installed 
turbine h.p. in Canada was 3,227,414* 
and there was under construction, and 
expected to be installed in two years, 


900,000 h.p.t 


COMPARISON OF UNITED STATES AND 
CANADA. 


To compare on a per capita basis, 
the population as at January Ist., 1924, 
has been estimated on exactly the same 
basis for both countries—the figure of 
the last census plus the average annual 
increase during the past decade for the 
intervening years. 


*Report No. /2Z, Pave 1? 
;Repott ING. ./ ize Page 


TABLE NO. 1—CHRONOLOGICAL COMPARISON. 


UNITED STATES CANADA 
d H. P. Installed 7 H.P. Installed 
Population eel Per. 1,000 Population TotaleaPerah000 
1912 4.870,320° 50? 7,943,000" 1,450,000 198 
1921 107,085,000 9,243,000" 86.3 8,788,000 2,680,000 305 
1924 109,832,000 10,455,000 95.0 9,184,000 33227, 000 ou) 


“Electric Power Development in the United States. 


Page 26. 
’Canada Year Book 1919, Page 491. 
Senate Document. 51o,zrace 23. 


Senate Document S16; 


“Water Power of the World. Washington, 1921. 
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Chronological Comparison of Water-Power Development. 
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The situation which the above table, 
No. 1, establishes is much more read- 
ily grasped from the accompanying dia- 
gram, and from the latter it will be seen 
that in water power development per 
capita Canada has up to the present 
time steadily increased her lead. 


This, however, is not remarkable 
when it is remembered that cheap and 
abundant coal is available in the prin- 
cipal manufacturing areas of the U.S., 
and that the consumption of coal per 
kw-hr. in large plants has decreased 
during the last 20 years from 12 or 15 


Turbine H.P. Installed, January Ist., 1924. 


United States Canada Canada Greater by 

1. Installed 10,455,000 3,227,414 

Per 1,000 of population 95 350 268% 
2. Under construction 2,448,000 900,000 

Per 1,000 of population 28 98 326% 
Sip Lotals Ol: batid. 2 12,903,000 4,127,414 

Per 1,000 of population 118 449 280% 
Water Power v. FUEL POWER IN THE |b. to 2 or 3 Ib., or even less. 

UnitTEep STATES. CONCLUSIONS: 


In the competition between water 
and fuel power in the United States 
water power does not yet appear to be 
making any progress, though the large 
amount of hydro-electric development 
now taking place in the Western States 
may change the situation in the future. 
The proportion of output of central 
stations furnished by water power was, 
in 1919, 37.5 per cent., and in 1923, 
35.1 per cent. 

Additions and extensions by central 
stations during the last three years are 
as follows :— 


Steam Plants. 


Amount 
URS ae ie $ 49,858,000 
Be Ra, Gy Sai sh ovo snebs a 100,543,000 
Ee a ed elie RE eae ae 209,417,000 


While the figures published by the 
technical and other Press of impending 
hydro-electric developments in the 
United States are imposing in their 
magnitude, it does not appear that, con- 
sidered in relation to a population now 
about 110,000,000, and using about 60,- 
000,000 h.p. (not including steam rail- 
roads), they are in any way abnormal, 
nor that they will cause any great 
change in the near future in the lead 
Canada holds in developed horse-power 
per head. 


Hydro-Elec. Plants 


Amount % of total. 
$45,808,000 48% 
63,790,000 39% 
74,396,000 26% 


—Flectrical Review. 
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30,000 People in Attendance 


Hydro-Electric Power Demonstration 


' At the Ploughing Match of the Ontario Provincial Ploughmen’s 
Association, at Brampton, October, 16, 17 and 18, 1924 


HE Ploughing Match which 
was held by the Provincial 
Ploughmen’s Association at 
Brampton this year, was fav- 
ored with very good weather, resulting 
in a very large attendance. It was 
estimated that during the four days 
there were 75,000 people visited the 
grounds where this demonstration was 
made. 


The farm of Bull Bros., one mile 
South of Brampton, was the site 
selected for this contest and on ac- 
count of its size and layout, proved to 
be perhaps a better location than some 
of the others on which Association 
contests have been held in the past. 
The buildings and their equipment 
were of much interest to visitors, the 
electric service supplied to the place, 


Headquarters and Demonstration Tents 
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coming in for a good deal of attention, 
and as the home and barns are partic- 
ularly well equipped electrically and 
otherwise, the visitors gave as much at- 
tention to the details of the equipment 
as to the famous herd of Jersey cattle. 

In the set-up of the demonstration, 
two tents, 20 ft. by 40 ft., were erected 
tightly fastened to the Headquarter’s 
tent, making quite a pretentious ap- 
pearance, as shown in the illustration. 


7. 


2,800 Paid Parked Automobiles 


An extension of line had to be made, 
approximately 1,200 feet, and a 15 
kilowatt transformer installed to sup- 
ply lighting for the tents as well as 
power for the various demonstrations. 

The Hydro Demonstration con- 
sisted of two main parts. In No. 1 tent 
were appliances of all kinds for use in 
the home, and in No. 2 tent, some ap- 
pliances and equipment which might be 
advantageously used in the barn and in 


“Home Section of the Demonstration 
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Barn and Dairy Section of the Demonstration 


In the “Home” section, the 
uses included the application of electri- 
city to heating, cooking, washing, refri- 
geration, ironing, and ordinary appli- 
ances as found in the homes of our 
urban centres. 


the dairy. 


The cooking equipment included 
standard stoves of several kinds—the 
semi-fireless cooker type and the auto- 
matic fireless cooker type. The water- 
heater was installed in a barrel, as a 
substitute for the ordinary hot water 
tank as found in homes. 


In the Barn and Dairy Section, set- 
ups were made with a section of line 
shafting for each. The barn section 
was driven by a 3 h.p. motor and to it 
was belted a root-pulper, a ball-bearing 
farm chopper and a cutting-box; pro- 
vision was also made for the driving 
of a saw outside, by installing a pulley 
on the end of the line shaft. The dairy 


section line shaft was driven bya &% 
h.p. motor, to which was belted a power 
drive cream separator and a pump. 
Adjacent to this was shown a 4 h.p. 
motor not in use but mounted on a box 
and in another corner, a cream sepa- 
rator driven by an individual motor. 


Beyond the enclosure was a milking 
machine with a sectional set-up, cut- 
out sections in the pails, a phantom 
cow and imitation milk. In another 
section an individual water system was 
installed. This does not appear in the 
cut shown. 


In addition to the electrical equip- 
ment shown in the cuts, a small power 
fan was installed connected with an 
underground flue with a discharge un- 
derground, to a stack outside. This 
served as a substitute chimney, for 
two stoves. While the purpose of the 
installation was to demonstrate a pos- 
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sible use of this type of equipment for 
pig pens and chickens houses, it added 
to the comfort of those in attend- 
ance. 

All the equipment in the barn sec- 
tion was kept in operation all of each 
day. 

Manufacturers’ representatives were 
in attendance with their equipment, to 
give information pertaining to its uses. 
In both the household and barn sec- 
tions, Hydro representatives were in 
attendance to give information pertain- 
ing to the securing of appliances or of 


electric service. 

The panoramic picture above, was 
taken at a time when there were 2,800 
paid parked cars, as well as the cars 
of exhibitors, officials and others who 
were entitled to entrance on passes. 
The crowd was estimated to be about 
30,000 people. 

Large numbers were constantly pass- 
ing through and were apparently very 
much interested in the different uses 
that Hydro-Electric service could be 
applied to, in the home and on the 
farm. Si 
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“(For it’s always fair weather when School Men get together.” 


Fifth Annual Re-union 


Engineering Alumni Association 
University of Toronto 


November, 7, 8 and 9, 1924 


Address all enquiries to Engineering Alumni Association 


Room 315, 57 Queen St. West, Toronto 


Telephone: Adelaide 4667 


a—ne%e regen 


Great interest in the Re-union has already been shown by enquiries received 


from distant parts. 


Come and meet old pals you haven't seen for years. 
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1925—Hydro Calendar 


On the opposite page are illustrated the various 
pages of the new 1925 Hydro Calendar, a copy of 
which was sent to every Hydro Municipality. 


These Calendars are to be distributed to every 
Hydro consumer in the Province, through the Muni- 
cipalities, and the Municipalities are asked to purchase 
a sufficient number at approximately 9¢ to supply 

| every consumer with one. 


Already over 200,000 copies have been spoken for, 
and it looks as though well on to 300,000 copies will 
be disposed of altogether, if not more. 


No Hydro Municipality can afford to deprive its 
customers of this very beautiful and useful souvenir 
of Hydro. If you have not already sent your order in, 
get it away at once, so that it will not be too late to 
be in the swim. 


Calendars will be supplied to Utilities outside of 
Ontario, at the above price also. 


This is the first’ attempt ‘to ‘set out a’ Hydro 
Calendar. 


Let us make it a complete success. 


Co-operate 
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Electricity on Farms 


CCORDING to a recent bul- 
letin of the New York State 
Committee on public utility 
information, the first con- 
gress of the National Federation of 
Societies for Rural Electrification will 
be held at Lyons, France, during Oc- 
tober. At the congress, which has the 

support of the government departments 
of agriculture, public works and the 
interior, will be considered the various 

problems dealing with the increased use 
of electrical energy on the farms of 

France, and the wider distribution of 
electrical service throughout the 
country. ‘Though some engineers on 
this continent believe that economic 
limitations will prevent general rural 
electrification, this news from France 
will encourage those who have faith in 
the eastern super-power program and 
who see in it the promise of a vast 
development of electrical energy from 
water power and coal. What may now 
be economic limitations in the form of 
costly distribution lines may not long 
continue so to be. Practically all that 
has been done in electrical invention 
has been done in the life time of Edi- 
son, who is still busy, and in that of 
Steinmetz, who died a year ago. Be- 
fore the end of another generation it is 
reasonable to believe that advances, 
now little more than dreamed of, will 
be made in both conversion of fuel and 
water power into electrical energy and 
means for its distribution. Even in 
the United States, which has not 
hitherto been under the same pressure 
felt in European Countries and in On- 
tario to seek electrical energy as a sub- 
stitute for fuel, signs of a coming 


change are apparent. Increasing coal 
prices afford weighty evidence on the 
side of those who contend that the 
transportation of coal has become an 
economic waste and that this waste can 
be avoided only by distributing it in the 
form of electrical energy. England is 
vastly concerned just now about its 
power situation, and England only a 
few years ago was considered as in- 
dependent as the United States, in the 
matter of energy for industry. 

Nevertheless, in certain directions Eu- 
ropean Countries seem to be moving 
faster in experiments with electricity. 
The director of the United States geo- 
logical survey attended the recent 
world power conference in London and 
has reported to the Secretary of the In- 
terior at Washington that European 
Countries appeared to be much ad- 
vanced concerning the utilization of 
electricity on the farm, in the house- 
hold and in other small but important 
ways. Moreover, the report tells of a 
visit to a Sussex farm and describes 
how an “electric farmer’ makes hens 
lay twenty per cent. above the normal 
by artificial daylight. This R. Borlase 
Matthews, of East Grinstead, lights 
his hennery scientifically, also his 
apiary and his dairies. The electric 
light in the barns saves the cost in 
spilled milk as well as encouraging egg 
and honey production elsewhere on 
overtime schedules. Electricity furn- 
ishes heat, ventilation and moisture 
control on a larger scale and automa- 
tically all over this farm. 

The United States expert dilates 
more, however, on the way this Eng- 
lish electrical farmer makes hay while 
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the sun doesn’t shine. The electric 
making of hay, as he practices it, is not 
a matter of electric heating or curing, 
but rather a ventilating process. The 
green hay is brought to the large mows, 
60x20x25 feet high, directly from the 
field as cut, and is built up as cured 
hay would be put into the mow, ex- 
cept that the mow is provided with air- 
ducts and built-up flues. As the green 
hay begins to heat, this is detected by 
the thermometers and the temperature 
is kept under control by electric ventil- 
ating fans. 

Bacterial action is thus stimulated, 
but kept under control, and not only is 
there independence of the sun in the 
process, but the product is said to be 
better. A 5-horsepower electric fan is 
sufficient to cure the hay in a 100-ton 
mow, and the actual operation is only 
one and a half hours a day for nine 
days. After the hay has been electric- 
ally cured, the same portable motor is 
taken to another point for curing grain, 
which is taken direct from the binder 
to the rick, and cured by this method. 
Time and labor losses are thus avoided, 
and the land cleared for immediate 


plowing, while the product is wheat 
that brings a better price from the mill- 
ers, barley that is regarded as better 
suited for malting, and oats that are 
at least better looking than if field 
cured. The experiment also was tried 
of thus curing field peas, with the re- 
sult that they turned out green in color 
rather than brown. 

Electricity also is used on the Mat- 
thews’ farm in the preparation of sil- 
age. The base of the silo is wired so 
that artificial heating of the fresh sil- 
age is possible, the quicker action re- 
sulting in superior quality and a silo 
juice that is good for the cows, instead 
of being a waste product. Mr. Mat- 
thews now is engaged in equipping a 
high tension electrical unit for stim- 
ulating plant growth. This phase of 
electrical culture is still in the experi- 
mental stage, but is to be applied on a 
practical’ scale, — Elis ‘experience, ‘has 
shown that electric plowing can be done 
at less than one-half the cost of plow- 
ing by a tractor, and, of course, with 
even a greater saving over the horse 
plow. 

—St. Thomas Times Journal. 
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Association of Municipal Electrical Utilities 


Minutes of Meeting of Executive Committee 


HE Meeting was called to 
order at 1.45 p.m., on October 
9, 1924, at the office of the 
Hydro-Electric Power Com- 
mission, Toronto, by the President, 
Mr. J. E. B. Phelps. Other members 
of the Executive Committee present 
were Messrs. J. E. Skidmore, J. G. 
Archibald, G. J. Mickler, E. J. Staple- 


Oty Vi, nD. McIntyre, (2: EL Scott. atid 
S.R. A. Clement, Secretary. 

The purpose of the meeting was the 
preparation for the Winter Convention 
of the Association and arranging’ de- 
tails of the affiliation of this Associa- 
tion with the Ontario Municipal Elec- 
iiival. Yyssociation? ) Messrs. 202" A. 
Maguire, Toronto, Carl Kranz, Kitch- 
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ener, and T. J. Hannigan, Guelph, 
members of the Executive Committee 
of the Ontario Municipal Electrical 
Association being present, the question 
of affiliation was taken up first. After 
discussing this subject at some length 
it was moved by Mr. C. A. Maguire 
and seconded by Mr. V. S. McIntyre, 
—That the Secretaries of the two As- 
sociations meet and draft a scheme for 
affiliation to be submitted at the next 
meetings of the Associations. 


Carried. 


As it is the desire that the two As- 
sociations hold Conventions running 
concurrently, meeting together for 
joint sessions and for the convention 
dinners, the Executive of this Associa- 
tion was asked to prepare for its 
Winter Convention as usual, except 
providing for one joint session of the 
two Associations, and extending an in- 
vitation to the O.M.E.A. to attend its 
luncheons and convention dinners, the 
O.M.E.A. to share in the cost of these. 


Copies of the pamphlet prepared by 
this Association, “Policy and General 
Rules for the Operation of a Hydro 
Shop”, were handed to the members of 
the O.M.E.A. Executive for approval 
at its next meeting. 


Plans for obtaining greater publicity 
as to the work of the two Associations 
were discussed anda report was drafted 
for newspaper publication regarding 
the action taken at this meeting after 
which the members of the O.M.E.A. 


Executive retired. 


The Winter Convention of the Asso- 
ciation was then considered. 
moved by Mr. 


It was 
UO niibag Scottmand 


seconded by Mr. E. J. Stapleton,— 
That the next convention of this As- 
sociation be held at the King Edward 
Hotel, Toronto, on January 29 and 30, 
1925. 

Carried. 


The following general programme 
was approved and the various com- 
mittees were instructed to make their 
arrangements accordingly. 


Thursday, January 29th. 
Morning— Registration. 


Noon— Convention luncheon. 


Afternoon—Business and Technical 
Session, papers to be ob- 
tained by Mr. McIntyre. 


Evening— Convention dinner. 


Friday, January 30th. 


Morning— Joint Session with On- 
tario Electrical Associa- 
tion, to be presided by the 
President of that Associa- 
tion and to take up sub- 
jects as arranged by it. 


Noon— Convention luncheon. 


Afternoon—Commercial Session pap- 
ers to be obtained by Mr. 
G. J. vickter: 


Messrs. A. S: McCordick and W. R. 
Greenshields, members of the Conven- 
tion Committee, having come in during 
the discussion of the convention ar- 
rangements, asked that representatives 
from the Toronto Hydro-Electric Sys- 
tem be added to that committee. The 
President named, Messrs. A. W. J. 
Stewart and JT. R.,C. -Flint®as aad 
tional members of the Convention 
Committee. 


The meeting adjourned at 4.00 p.m. 
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Two Important Electrical Associations 
Complete Affiliation 


\ HE Ontario Municipal Elec- 
"trical Association is composed 
of Public Utility Commissions, 
Municipal Councils and Com- 
mittees of Ontario. The Association 
of Municipal Electrical Utilities is an 
organization of Municipal Electrical 
Utilities in Ontario, represented by the 
Managers, Engineers and other Offi- 
cials. The two Associations have de- 
~ cided to unite for the common good 
of the electrical interests of Ontario. 

The former Association was organ- 
ized to take united action on all Public 
Utility matters; to endeavour to ob- 
tain a standardization of equipments, 
operation and general management 
of Municipal plants; to work in 
conjunction with The Hydro-Electric 
Power Commission in promoting de- 
velopment of Public Utilities to suggest 
legislation which may be deemed of ad- 
vantage to the Municipalities of the 
Province. The latter was formed for 
the mutual assistance of its mem- 
bers by education along technical and 
commercial lines and to encourage 
standardization of methods, apparatus 
and material The two have been 
working separately along somewhat 
parallel lines for a number of years 
but united action is necessary at times 
on matters affecting the common in- 
terest of the Municipalities. 

The two Associations will meet 
jointly from time to time to discuss 
matters of importance and take united 
action thereon. But each will be under 
the jurisdiction of its own respective 
elected officers, holding separate meet- 


ings when subjects peculiar to them- 
selves are to be discussed. 


—o Od Ineo — i 


M. M. Inglis Leaves Port 
Arthur 


The announcement of the resigna- 
tion of Mr. Malcolm M. Inglis, Man- 
ager of the Public Utilities Commis- 
sion of Port Arthur, was received by 
the Bulletin with deep regret. - Mr. 
Inglis, who has been connected with 
“Hydro” in his official capacity at Port 
Arthur since 1916, having also had 
charge of the Street Railway, Water 
Works and Telephone System, _re- 
signed from his position at Port Arthur 
to take charge of the Contract Depart- 
ment of the Brazilian Traction Light 
& Power Co., at Rio de Janeiro, and 
to become one of the principal assist- 


Malcolm M. Inglis 
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ants of Mr. H. H. Couzens, the Vice- 
President and General Manager of that 
Company, and formerly the General 
Manager of the Toronto Hydro-Elec- 
tric System. Mr. Inglis relinquished 
his duties at Port Arthur on August 
Ist. and sailed for Brazil from New 
York with his entire family in Septem- 
ber. The Bulletin wishes him every 
success in his new position. Mr. Inglis 
has been succeeded in Port Arthur by 
Mr. W. T. Brackenreid, who, for a 
number of years, has been the local re- 
' presentative in Port Arthur and Fort 
William for Canadian General Electric 
Company. 


PTL 4 OG NTI ASG hme 


Stan. Buckrell Married 


A wedding of interest took place on 
Thursday, September 18th., when Ida 
Rozetta, daughter of Mrs. Joseph 


Miles, North Norwich, was married to 
Mr. Stanley Buckrell, of Tillsonburg. 
Mr. Buckrell is a valued member of 
the Tillsonburg Hydro-Electric Com- 
mission’s staff, having filled the posi- 
tion of superintendent for a number 
of years. The Bulletin extends to Mr. 
and Mrs. Buckrell its very best wishes 
for a happy and prosperous future. 


N—— N30 OLS 


Ack. Hunter a Benedict 


On. Saturday,) September’ 27th.) 3 
quiet wedding was celebrated when 
Grace, daughter’ of Mrs. M. Leslie, 
233 Havelock Street, Toronto, became 
the bride of Mr. Alexander N. Hunter, 
a popular member of the Commission’s 
Engineering Staff. We wish to take 
this opportunity of congratulating Mr. 
and Mrs. Hunter, extending to them 
the heartiest good wishes of all asso- 
ciated with him. 


NE ee smuminc o¢ TUE 


Prizes for Lamp Guessing Contest 
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Faulty Lighting and Poor 
Eyesight 


Faulty lighting and poor eyesight 
“are to-day the major factors in 
one out of every eight accidents,” 
it is asserted by R. E. Simpson, 
engineer of the Travelers’ Insur- 
ance Company, Hartford, Conn., in 
a report to the Eye Sight Conser- 
vation Council of America, which is 
carrying on a nation-wide cam- 
paign for better vision in education 
and industry. Fully 66 per cent. of 
American workers have defects of 
vision, according to the report. 


In pre-historic times, Mr. Simp- 
son points out, the safety of both 
man and beast depended upon 
acuteness of vision. The only natur- 
al agent producing glare was the 
sun, but with the introduction of 
gas and electricity as illuminating 
agents, the eye has been forced to 
contend with new perils. 


“Accidents do not simply happen 
more or less haphazardly, but are 
caused—there is an underlying rea- 
son back of every accident,’ the 
report continues. “Often there are 
many factors not apparent at the 
time and place of an accident that 
have some bearing on the cause, 
and nowhere is this so true as in 
the matter of ability to see. 


“There is indisputable evidence 
that the momentary and temporary 
blindness caused by workmen hav- 
ing unshaded lamps close to their 
eyes and in the direct line of their 
vision is directly responsible for 
many industrial accidents. There is 


also evidence of accidents because 
of this same kind of blindness due 
to the specular reflection—more 
commonly known as glare—from 
brightly polished material within 
the range of vision. These and 
many other evils of illumination 
prevalent. .a,, decade- :ago..were 're- 
flected in the accident rate to the 
extent of being decidedly contri- 
buting factors in one out of. every 
four accidents. 


“To bring about an improvement 
there is available only a small num- 
ber of workers for good illumina- 
tion, and eyesight conservation 
compared with the magnitude of 
the task. For first of all our homes 
must be better lighted, and_ this 
should be supplemented with intelli- 
gent and thorough supervision and 
care or the children’ss| eves: oo lhe 
illumination in our schools must 
be brought up-to-date and annual 
eye examinations of all children 
must be a permanent policy. By this 
latter policy eye defects are likely 
to be discovered early and with 
proper care the trouble may be 
arrested. Parents, teachers and 
school boards must be made _ to 
realize their responsibilities, that 
they are guardians of the coming 
generation, and that the means to 
assist them in their guardianship 
are theirs not by asking, but simply 
by accepting that which is offered 
them by experts. There is immense 
inertia to be overcome and a vast 
amount of work to be done, prin- 
cipally of an educational kind, be- 
fore much progress will be noted.” 


—Industrial Management. 
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~ Hypro 


Niagara System 


A 110,000 volt line is at the present 
time being built from Oul Springs to 
Sarnia. This line follows almost a 
direct line between Oil Springs and 
Sarnia, easements being obtained along 
a diagonal road. This line will be oper- 
ated for a time at 26,000 volts, being 
connected to the present 26,000 volt 
line at Oil Springs to increase the 
transmission capacity to Sarnia. Event- 
ually, an extension will be made to 
connect with the 110,000 volt lines near 
St. Thomas, and a step-down trans- 
former station will be built at Sarnia. 
This is the first 110,000 volt line in the 
Niagara District, using wood pole 
construction, the construction being 
similar to the line built from Nipigon 
Station to Port Arthur. 


The poles are 45 ft. 8 in. tops spaced 
325 ft., partly southern pine pressure 
treated and partly eastern and western 
all butt brush treated. The 


cross arms are of wooden wishbone 


cedar, 


construction, insulators, suspension 
seven string, and conductor 3/0 steel 


reinforced aluminum. 


As an experiment, the telephone line 


instead of being aluminum with steel 


News 


core, is aluminum core with steel arm- 
our, consisting of .066 in. steel strands, 
the aluminum core is also .066 in. dia- 
meter. . 


* ok Ox 


The two new stations constructed to 
supply the north section of Toronto, 
one being located at Wiltshire Avenue, 
in West Toronto, and the other at 
Bridgman Avenue, adjacent to the 
Davenport transformer Station, have 
been placed on load. These Stations 
are supplied by a 110 kv. line con- 
structed from York transformer Sta- 
tion. It is expected that this Winter 
these’ two Stations will relieve 
Strachan Avenue to the extent of 40,- 
000 kilowatts. 


Sek URGE 


No. 2 bank consisting of 5,000 ky-a. 
units has recently been placed in ser- 
vice in Brant Transformer Station. 


* * x 


Ottawa System 


Construction is now starting on an 
extension of 5.5 miles of rural line to 
serve the Village of Manotick and sur- 
rounding rural district. This will be 
2,300 volt single phase 2 No. 6 con- 
ductors and will include two canal 
crossings. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in September 1924. 


Appliances 


Fess Ort BurNERS OF CANADA, 
LimiTeD, 47 King St., W., Toronto, 
Ont. 

Motor-operated Oil Burning Furn- 
ace. , 

* >K * 

CANADIAN GENERAL ELECTRIC CoM- 
PANY, LiMiTED, Peterborough, Ont. 

Rectifier, “Tungar”’. 

* * Ox 

CANADIAN GENERAL ELECTRIC CoM- 
PANY, LimitTeD, 224 Wallace Ave., 
Toronto, Ont. 


Phonograph Motors, Cat. Nos. 
Met ie Cade aril 212, 
te een te Ok 

WaryacE NEssir- (Submittor), 


Woodstock, Ont. 
- _Exricu anp Graetz (Mfr.) Elsen- 
Strasse 90-94, Berlin, Germany. 
Flat Iron “Graetzor’’. 
a eae 
WHITTAKER FIREPLACES, Windsor, 
Ont. . 
Air Heater, Cat. No. 94. 
* Ok Ox 
DuFFIE ELECTRIC MANUFACTURING 
C Oop MITED ae LW, (Aicen: ot... -W., 
Toronto, Ont. 
“Tropical” Water Heaters, Cat. Nos. 
A15, B30, C45 and D60. 


* *K 


REED & CAMERON (Submittor), 188 
Adelaide St., W., Toronto, Ont. 

Tue Rocers ELeEctric LABORATOR- 
Imeeo. UNir.), 2015, Bast 65th. St., 
Cleveland, Ohio. 


Curling Iron “Rogers”’. 


hiss) 2 Maron ¥ Gor, Lirps, 
mittor), 190 Yonge St., Toronto. 

RENFREW ELectric Propucts LiIM- 
ITED (Mfr.), Renfrew, Ont. , 


Air Heaters, “Eaton Beauty”. 
eres 


(Sub- 


*WAPPLER Evectric Co., Inc., 162- 
184 Harris Ave., Long Island City, 
INDY 

X-Ray Apparatus, Models “Belle- 
wue ». «Kine. sapeNational, Deep 
Therapy”, ““Number Five Bedside and 
Hospital’. 

ie shone 


*ROBESON ROCHESTER CORPORA- 
TION, Rochester, N.Y. 

Gurling, Ions* Cat. Nos... 1.6205, 
E6206. 

Flat Iron, Cat. Nos. E6546, E6513. 


Toaster, Cat. No. E6404. — 


Radiant Grills, Cat. Nos. E6450, 
E6460. 

Disc Stoves, Cat. Nos. E6304, 
E6316. 

Chafing dishes, Cat. Nos. E32, 886. 
Pir etieaters.. ’Cat. Nos. "E6215, 
E6216, “Royal Rochester’. 

* OK x 


*AproIT Toot Co., INnc., 14 Front 
St., New York, N.Y. 

“Adroit Jr.” Electrical Soldering 
Iron. 

*K *K ok 

‘(on UL) eVWILEIAMS he, OOM CON 207 
E. Washington St., Bloomington, Il. 

Oil-O-Matic Oil Burner, Types D, 
Prone: 


ae ae 


bd 


*A. KENNETH ( Sub- 


COULTER 
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mittor), 70 Lombard St., 
Ont. 

Warp MANUFACTURING Co. INC., 
(Mfr.), 937-9 Wellington Ave., Chi- 
cago, Ill. 

Electric Curling Iron, Types 2BA, 
2WA, “Eatonia”. 

Electric Curling Iron, Types pay 
2WA “Ward”. 

Electric Hair Drying Comb, tat 
BCA, WGA,“Hatonia es Ward: 


Toronto, 


Soldering Irons, Types FA, SA, 
“Ward”. 
* 
Fittings 


Factory Propucts LimiTep, Col- 
lege & Markham Sts., Toronto. 

Cast: iron conduit ‘boxes, “F.P.L.”, 
Cat NOS S00 = 7s 

Cast iron floor outlet boxes, “F.P.-L.”, 
Cat. Nos. 3000, 3100, 3150, 3400. 


Castiron cutout boxes, “FP... 
‘SOuUARE sos COMteany, - Detroit, 
Mich. 


Receptacles for Attachment Plugs 
and: ius; Cate On 00d, 1020, 1023, 
1030; 51035. Rlug S028 


aie ahs 


*Utititry Toot, Diz &« STAMPING 
Toledo, 


Co.; 2280-90" Sinead Ave: 


Ohio. 
Outlet Bushing, “Utility”. 


* OK K 
Switches 
*Hart Mrc. Co., Tue, Hartford, 


Conn. 

Surface Switches (as listed on Un- 
derwriters’ Laboratories card dated, 
Aug. 19, 1924). 

Combination Snap Switch and Fuse, 
Cat. Nos? - 1916 1922551055 oe 
19952, 1995, 19351, “Diamond H”’. 


* *K 


*HartT & HeEGEMAN Mre. Co., THE, 
342 Capitol Ave., Hartford, Conn. 

Surface Switches (as listed on Un- 
derwriters’ Laboratories cards dated 
November 20, 1923, and September 5, 
1924). 

Flush Switches (as listed on Un- 
derwriters’ Laboratories card dated 
April 29,1924). 

Fixtures Switches, Cat. Nos. 1058, 
1079, 8000, 8111, 8201, 8327, 8510, 
20039, 2012k, -20155, \2Z0189, 520102; 
20253. 

* These devices are under the Under- 


writers’ Laboratories re-examination or 
label service. 
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PENSTOCK VALVES. 
> ae tesult hor the 
in the size and unit capacity 
of the turbine, the safe and 
expeditious control of static 
pressure finally became the most vital 
of all the ancillary problems of plant 
design; simply by reason of the fact 
that the faulty or uncertain control of 
a proportionately heavy penstock water- 
column would otherwise introduce an 
element of personal and investment 
risk so serious as to largely discount 
the value of expensively acquired oper- 
ating efficiency. 

The ordinary gate-valve offers an en- 
tirely inadequate solution for the pro- 
blem where high heads are involved, 
and even for comparatively low heads, 
in cases where the penstock is beyond 
six feet in diameter. the 
butterfly valve, while it has a much 
wider range of application than the 


growth 


Similarly, 


gate-valve, becomes a source of serious 
operating risk as related to the higher 
order of unit capacities now becoming 
prevalent in Canadian practice. 

The above limitations have naturally 
developed to a large extent through the 
almost unavoidable necessity of placing 
the penstock valve adjacent to the tur- 
bine in the larger modern installation, 
thus subjecting the valve to the pres- 
sure ote the’) fullstatic shéead?* “This 
necessity arises primarily from the fact 
that a valve, at or near the entrance of 
a large penstock, cannot protect the 
plant against a sudden or uncontrolled 
release of the potential energy of the 
static water-column, such as might 
occur in «the event’ of 
failure, or. a failure - in 
control. A further advantage arises 
from the sav ing in time which would 
otherwise be lost in draining and filling 
the wheel-case. 


a wheel-case 
governor 
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The general specification for a large 
penstock valve may be written as fol- 
lows :— 

(a) It must be capable of being 
built in any size necessary to accommo- 
date any conduit, however large. 

(b) It must be capable of being de- 
signed to operate under any static head, 
however high. 

(c) It must open and close rapidly. 

(d) It must be tight under all con- 
ditions of service. 

(e) Its operation must at all times 
be safe, sure and positive; in opening 
under any static pressure, and in clos- 
ing under the most serious of plant 
emergencies. 

(f) Where very large penstocks 
are involved, there should also be an 
automatic closing device. 

Obviously, the above specification 
eliminates the older types of valves, 
but it has nevertheless been met to a 
substantial degree, in Canadian prac- 
tice, by the use of the Johnson auto- 
matic plunger valve. 


This valve, like the differential 
surge-tank, is a distinct hydraulic spe- 
cialty based on simple and inherently 
sound fundamental principles, and its 
development has proceeded along lines 
that should ultimately lead to its ex- 
clusive use for the purpose under dis- 
cussion, if a proper proportion of its 
comparatively high cost is allocated to 
the safety insurance which its use 
makes available to an unusual degree, 
even under the most onerous conditions 
of service. 


(GOVERNORS. 


The development of the art of speed 
regulation and control in Canada has 
been materially influenced and simpli- 
fied by three factors which are comple- 
mentary to, but not integral with the 
governor mechanism itself; namely, 
the modern methods of controlling the 
inertia and momentum of long water- 
columns; the inherent fly-wheel effect 
of large generators, combined with 
automatic voltage regulation; and the 
system fly-wheel effect of the large 
transmission net-works which absorb 
the output of the majority of large 
Canadian installations. 

As to the turbine governor itself, 
the so-called double compensation prin- 
ciple is the accepted basic element of 
design, together with the utilization of 
the inherent speed-drop characteristic 
to maintain stable conditions of syn- 
chronism and local distribution on unit 
groups in parallel, within such normal 
range of demand as may be fixed by 
the characteristics of the connected 
load. 

Briefly described, the double com- 
pensation principle of speed control, as 
applied in Canadian practice, involves 
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first the provision of a quick-acting 
direct impulse on the turbine gates, 
which causes an immediate change in 
their position in response to the initial 
impulse arising from a change in load, 
and the consequent tendency toward a 
change in speed. This primary im- 
pulse is effected through a mechanical 
connection between the centrifugal 
governor head and a pilot-valve, which 
in turn releases sufficient governor fluid 
to enable the servomotors to move the 
gates. At the same time, there is ap- 
plied to this initial movement of the 
gates a primary compensation in the 
form of a restoring mechanism, which, 
immediately following the commence- 
ment of gate movement, reacts directly 
upon the pilot-valve, closing its ports, 
and checking further movement of the 
gates. As the restoring mechanism is 
mechanically actuated by the gates 
themselves, the cycle of primary im- 
pulse and primary compensation is en- 
tirely self-contained and reciprocal for 
any one change of speed. | 


Following the above primary cycle, 
and coincident with it within a very 
‘short interval, a retarded secondary 
compensation begins to function, usu- 
ally through the agency of a spring 
controlled oil dash-pot. This second- 
ary compensation takes control of the 
gates, and at a greatly reduced rate ad- 
justs them in such a way that normal 
speed is restored within a small per- 
centage, varying with the magnitude of 
the load change. This secondary com- 
pensation, beside counteracting the 
hunting tendency induced by the prim- 
ary impulse on the gates, and which is 
sometimes only partially offset by the 
primary compensation, has the further 


important function of effecting the 
final gate adjustment in harmony with 
the amount of absorption or building 
up of head energy in the penstock, tur- 
bine and draft-tube water-column, as 
induced by load changes, and as re- 
lated to the normal effective head on 
the turbine. Therefore, while the 
primary compensation, in restricting 
the gate motion, nevertheless allows a 
considerable amount of initial varia- 
tion in speed, the secondary compensa- 
tions overcomes this speed variation 
at a slower rate, and finally restores 
the balance between gate open- 
ing and load demand, the extent to 
which the secondary compensation 
functions being measured jointly by 
the magnitude of the load change in- 
volved, and by the inertia of the water- 
column. 


As the primary requirements of gov- 
ernor operation are precision and re- 
liability, the natural trend of develop- 
ment has been in the direction of sim- 
plicity in principle, the reduction of 
lost motion by the use of a minimum 
of moving parts, and precise shop 
work. Arising out of these require- 
ments, there have been several recent 
innovations in design, among the most 
interesting of which is the direct fly- 
ball drive, the centrifugal element be- 
ing mounted direct on the main turbine 
shaft, thus obviating the complication 
and uncertainty of a belt or gear drive. 

Another recent improvement of 
great value is the substitution of au- 
tomatic plunger valves for gate-valves 
in connection with the control of the 
governor fluid. This substitution is 
particularly useful when changing over 
from governor to hand control. With 
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the older type of control the opening 
and closing of four to six gate-valves 
involved not only an expenditure of 
time that could be ill-spared in an 
emergency, but a serious hazard due to 
ignorance or carelessness on the part of 
the operator. The new type of con- 
trol, on the other hand, enables the 
operator to simultaneously close all 
governor control valves and open all 
hand control valves, or vice versa, with 
a single movement of one control lever. 
This operation can therefore be per- 
formed so quickly that there is little or 
no chance of losing control of the unit, 
and no chance whatever of varying the 
proper sequence or procedure. 


Remote switchboard control has also 
developed to such a stage that there is 
considerable latitude as to the location 
of the actuator, which is sometimes 
placed on the machine-room floor, in 
some cases on the switchboard gallery, 
and in others directly over the servo- 
motors. 


As exemplified in the types of gov- 
ernor above described, the double com- 
pensation principle, combined with the 
restoring mechanism, and the load- 
limiting attachment where necessary, 
appears to meet all requirements of 
turbine speed control adequately and 
safely, and efficient regulation is as- 
sured within safe operating limits for 
all gate movements up to the full stroke 
of the servomotors. 


While the preceding statement is 
true throughout the full range of 
hydro-electric plant operation and in- 
terconnection, it is not always true 
where hydro-electric and steam-electric 
plants are operating in parallel. In 
many such cases there is a tendency 


toward unequal distribution of load by 
reason of the comparatively short time 
element in governing, and the fre- 
quently greater fly-wheel energy, of 
steam-electric units. 


DRAFT-TUBES. 


Recent advantages in the art under 
this head, in Canada, are largely at- 
tributable to the vogue of the “super- 
turbine”. As the unit capacity of tur- 
bine installations increased it was 
found that the unstable regimen of the 
water-column in the then existing 
types of draft-tubes so magnified the 
effects of vortex action and intermit- 
tent vacuum as to cause troublesome 
and often dangerous operating condi- 


tions. These conditions 


mani- 
fested. themselves variously in 
the form of pulsations communi- 


cated to the penstock water-column, 
and in periodic vibratory and resonance 
effects in the power house superstruc- 
ture which seriously interfered with 
operating procedure. 

Considerable attention has therefore 
been given, within the last four or five 
years, to this phase of hydraulic de- 
sign, and due to an efficient combina- 
tion of theoretic and experimental re- 
search on the part of American turbine 
manufacturers and their customers, a 
very gratifying measure of success has 
been achieved. 

The fundamental truth established 
by these investigations was that there 
could be no rational basis upon which 
the performance of various types of 
draft-tubes might be compared unless 
a fixed relationship existed between the 
specified speed of the runner and its 
elevation above static tail-water level. 
In other words, the absolute velocity 
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of the runner discharge has a definite 
inverse relationship to the elevation of 
the runner above tail-water, which 
must be recognized in connection with 
performance comparisons. With this 
condition taken cognizance of, or eli- 
minated, a rational analysis of the re- 
sults of recent important laboratory 
tests may be attempted with some as- 
surance of reaching correct conclu- 
sions. 


Of the earlier types of draft-tube, 
the vertical diffuser was the most efh- 
cient, in that it permitted the regaining 
of an appreciable part of the velocity 
head. of axial flow if properly designed, 
and if the tail-race were deep enough. 
However, as the specific speed of the 
runner increased, the necessary cor- 
responding increase in length of vert- 
ical tube and depth of tail-race finally 
reached a point where capital cost be- 
came a controlling factor. This situa- 
tion was met by an expedient which 
gave birth to the widely used elbow 
type draft-tube; namely, the turning 
upward and outward of the lower sec- 
tion of a vertical diffuser, the result 
being a hybrid structure of which the 
upper section was a true draft-tube, 
and the lower a tail-race, with the junc- 
tion between the two effected through a 
quarter turn of such inherent hydraulic 
characteristics as to largely destroy the 
respective functions of the other two 
elements of the structure. 


The elbow type draft-tube had a 
practically exclusive vogue until the 
specific speed and capacity of the tur- 
bine runner had further increased to 
such an extent that the energy losses 
in the draft-tube became a matter of 
serious concern, not alone from the 


standpoint of efficiency, but by reason 
of the power and intensity of the dis- 
turbances through which these losses 
became manifest. This condition was 
of course due to the fact that the tan- 
gential or “whirl” component of flow 
was increasing with the specific speed, 
and causing a proportionately greater 
interference with the axial component 
of flow, as the two traversed the 
quarter turn into the horizontal or tail- 
race section of the tube. The result 
was not only to largely neutralize the 
benefit of regained axial velocity head 
in the vertical or diffuser section of the 
tube, but to restrict the effective water- 
way area of the tail-race section with 
vortices and periodic reversals of flow. 

The search for a remedy for the 
above situation led to the development 
of the so-called “mushroom” type of 
elbow draft-tube, together with a num- 
ber of other more or less abnormal 
variations of the original elbow type, 
the whole embracing an evolutionary 
process which found its first rational 
expression in the White hydraucone. 

The White hydraucone is essentially 
a vertical diffuser so modified as to 
make it applicable, within feasible di- 
mensional limits, to installations of 
large unit capacity. This modification 
is effected by substituting, for the ab- 
normal length of tube and depth of 
tail-race otherwise required to meet 
the demand of a constantly increasing 
specific speed, a horizontal baffle or 
diaphragm, normal to the axis of the 
tube, and elevated a short distance 
The 
falling water-column impinges on this 


above the invert of the tail-race. 


diaphragm, spills over and around its 
edges into an expanded lower chamber, 
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from whence the water runs to waste. 
The function of the diaphragm 1s to 
assist the diffuser section in maintain- 
ing the integrity of the water-column, 
or “hydraucone”’, and to regain velo- 
city head, acting, in an elementary 
sense, in the same manner as one of the 
buckets on an impulse wheel. The 
function of the lower chamber is to 
carry the “spill” to waste with the as- 
sistance of the residual absolute velo- 
city. 


The “hydraucone” was a distinct 1m- 
provement over the elbow type tube, 
but inasmuch as the discharge from a 
reaction turbine runner is not purely 
axial, as in the case of the nozzle of an 
impulse turbine, the functioning of the 
“hydraucone”’, as a velocity head re- 
gainer, suffered to an appreciable de- 
eree the same disability as the elbow 
tube, in that it was unable to efficiently 
reclaim the energy of whirling flow, 
owing to its inability to control the 
turbulence of the draft-tube water- 
column. Nevertheless, the White hy- 
draucone marked the emergence of 
draft-tube design from a_ stagnant 
period during which unsound theory 
and ill-conceived expediency prevailed, 
the draft-tube being considered a thing 
apart from the turbine, except as a 
convenient means of piping off the 
runner discharge as quickly and cheap- 
ly as possible. 


Apart from the incentive arising 
from a desire for essential rightness 
of design, a distinctly commercial ele- 
ment has been in a large measure 
responsible for recent advances in the 
art of draft-tube design; namely, the 
fact that the large capacity turbines of 
the present day permit an appreciable 


increment of useful power to be re- 
claimed as the result of a gain of only 
a fraction of a per cent. in overall 
efficiency. 

Based, therefore, on this double in- 
centive, the object of recent experi- 
mental research has been to regain as 
much as possible, not only of the axial, 
but of the tangential component of the 
velocity head of the runner discharge, 
and to devise means of training the 
combined axial and whirling flow, 
through properly shaped water pass- 
ages, so as to eliminate vibration and 
transmitted pulsation to the greatest 
extent possible. 

The research work so far accom- 
plished by the principal turbine build- 
ers in the United States has demon- 
strated the faulty basis of conception 
and relative inadequacy of all forms of 
elbow type tube and, beginning with 
the “hydraucone”’, has developed a 
series of types, more or less co-related, 
which have given satisfactory results 
in commercial operation. 


Of the later types of draft-tube so 
developed, that known as the Moody 
Spreading Draft-tube has found some- 
what general acceptance in Canadian 
practice. 


This tube was conceived in theory 
and experimentally developed on the 
basis of the following facts and as- 
sumptions :— 

(a) That the inverse relationship 
between the specific speed of the 
runner and its elevation above tail- 
water is an essential factor in design, 
and as such must be fixed. 

(b) That the draft-tube is as much 
a part of the turbine mechanism as any 
of the other water passages. 
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(c) That in any reaction turbine, 
tangential or whirling flow is always 
present in the runner discharge at part- 
gate and over-gate. 

(d) That in reaction turbines of 
the higher order of specific speeds 
there is whirling flow at all gate-open- 
ings. 

The above conditions are more or 
less a recapitulation of the previous 
discussion, and recent exhaustive tests 
have confirmed, respectively, the fact 
of their existence or their justification. 

The spreading draft-tube has a very 
essential function in connection with 
low head turbines of high specific 
speed, as it improves efficiency 
throughout the full range of gate- 
opening. Used with high head tur- 
bines of low specific speed, it is of 
considerable value as related to part 
gate efficiencies and overload capacity. 
In the case of high head turbines of 
very large capacity it is of material 
benefit, apart altogether from consi- 
derations of efficiency, in largely 
eliminating the operating hazard which 
-would otherwise obtain through the 
powerful reactions produced by dis- 
turbances in the heavy water-column of 
the draft-tube. 


TURBINES. 


By reason of-the limitations im- 
posed in the opening chapter, the 
scope of the discussion under this 
head will be limited to the con- 
sideration of reaction turbines, as 
the development of heads in ex- 
cess of 500 feet has not been suf- 
ficiently extensive in Canada, up to 
the present time, to produce any 
unusual or distinctive features. 


Head conditions requiring the 


use of impulse turbines are con- 
fined almost exclusively to the 
Pacific Coast region, where there are 
important developments using the 
widely known Pelton type runner 
under heads ranging from 400 to 
1,820 feet, and in unit capacities as 
high as 13,000 e.h.p. 


While some interesting variations 
in impulse runner design are now 
under investigation and test, no- 
thing has as yet transpired to chal- 
lenge the supremacy of the Pelton 
type turbine in the high head field, 
either in Canada or the United 
States. 


In the reaction turbine field, the 
primary outstanding feature of 
Canadian lide. ect. te 
adoption of the single runner ver- 


practice 


tical setting. tor Jrancis type tur- 
bines.. While the original incentive 
toward this type of setting was 
undoubtedly due to the large unit 
capacities involved, its popularity 
subsequently led to its application 
through a wide range of unit cap- 
acities and speeds, until in Canada 
to-day this type of setting may be 
regarded as standard practice, with 
the horizontal double or multi- 
runner setting an obsolete type, 
used only in relatively unimportant 
installations or in connection with 
the extension of old plants, where 
the original commitments rendered 
any radical change in design im- 
practicable or unduly expensive. 


Including the feature above men- 
tioned, it may be stated that since 
the 10,000 h.p., prototype of the 
modern super-turbine was installed 
at Niagara eighteen years ago, the 
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subsequent advances in turbine de- 
sign have been directed toward the 
improvement of efficiency in the 
broad sense previously defined, in- 
cluding strength, simplicity, and 
economy in the use of water. In this 
connection the spreading draft-tube 
may be looked upon as a develop- 
ment more or less complementary 
to the.use of the single-runner ver- 
tical setting, and may be bracketed 
with it asa. joint;primary agency 
in improving the operating effici- 
ency of large reaction turbines. 

In large capacity turbines the 
question of the stiffness and sta- 
bility of the scroll-case becomes a 
matter .of importance, depending 
upon diameter and pressure condi- 
tions. As between cast-steel and 
steel plate scroll-case construction 
there is no definite field of applica- 
tion, beyond a preference for cast- 
steel in the larger capacities where 
the static head is in excess of about 
200 feet, as the steel plate construc- 
tion, under such conditions, is sub- 
ject to deformation and requires the 
support of a heavy mass of concrete 
in the power house substructure, 
while a cast-steel scroll-case, simi- 
larly placed, actually contributes to 
the stability of the power house 
foundations. 

In sthe anatter cot cost, there: is 
usually no material difference be- 
tween the two types, if due con- 
sideration is given to equivalent 
hydraulic characteristics and to the 
great saving in time and labour 
which is realized in the field assem- 
bly of the cast-steel, as compared 
with the steel plate casing. Fur- 
thermore, the steel plate casing is 


not susceptible of a pressure test 
before final installation, so that 
perfect workmanship and careful 
inspection constitute the only as- 
surance that the requirements of 
the design have been met, and that 
leakage or other defects will not 
develop under operating conditions. 

Another useful feature incorpor- 
ated in modern Canadian practice 
is the Rogers’ offset lever operat- 
ing mechanism. 

For efficient speed regulation, 
any change in speed should corres- 
pond to a definite change in load 
throughout the full loading range 
of the unit, and most governors are 
so designed that any such change 
in speed also gives rise to a cor- 
respondingely fixed displacement of 
the servomotor piston. The piston 
displacement, however, cannot pro- 
a continuously proportional 
gate movement at, all stages of 
load, as the angular movement oi 
the gates must of necessity be 
governed by the load on the turbine 
at the time of such movement, and 
is therefore a function of the shape 
of. the efficiency curve. The ad- 
vantage claimed for the offset lever 
mechanism. is that jf ameets< «the 
above requirements more efficient- 
radial lever 


duce 


ly than the ordinary 
type: 

In high head turbines of large 
capacity, the great circumferential 
introduce a _ leakage 
which materially affects 
efficiency where the ordinary type 
of seal ring and gate shank is used, 

particularly when the 

have become enlarged 
ordinary wear, or the 


dimensions 
factor 


and more 
clearances 
through 
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action of silty water. This condition 
has been met by the use of the so- 
called “labyrinth seal’ and by the 
“Overn disc’, both of these devices 
having been recently incorporated 
in the design of large Canadian 
built turbines. 

Instead of the ordinary simple 
seal consisting of a straight annular 
passage past the crown of the run- 
ner into the space under the head 
cover, and a similar passage past 
the runner-band into the draft-tube, 
the labyrinth seal. .consists of- a 
series of alternately expanded and 
contracted passages which destroy 
the velocity head, and reduce the 
head on the final free jet to a frac- 
tion of its original value. 

The Overn disc consists simply of 
two annular rings cast integral 
with the gate-shank, one at each 
end of the gate proper. These discs 
are machined, and are so located as 
to set flush with the upper and 
lower distributor plates. Therefore, 
while they do not in any way ob- 
struct the flow through the gates 
into the runner, they materially 
reduce the leakage through the 
gate-shank stuffing boxes at all 
times, and also through the upper 
and lower gate clearances when the 
gates are closed. This device also 
provides a very strong mechanical 
connection between the shanks and 
the gate itself. 


As in.the case of the power de- 
velopment as a whole, the basis of 
high efficiency in a turbine is the 
provision of water passages of 
ample section, with abrupt changes 
in direction of flow eliminated 
wherever possible, and where such 


421 
changes are unavoidable, careful 
proportioning and _ transitioning. 


Secondary, but none the less signi- 
ficant factors are the elimination of 
leakage and other minor refine- 
ments as above described, together 
with accurate shop work. As re- 
lated to present Canadian practice 
a gain of one per cent. in the effi- 
ciency of a turbine of 40,000 e.h.p. 
capacity, as a result of the proper 
consideration of the above factors 
in the design, would produce suf- 
ficient extra power to supply the 
requirements of an average com- 
munity of 2,000 population. 

The points in favour of gating 
the turbine back to the point of best 
efficiency are: first, safe and effi- 
cient operation, particularly where 
long pressure conduits are involv- 
ed; second, economy in the use of 
water under high heads, where the 
gross potentiality per second-foot 
of water is. great, and where arti- 
ficial storage is a factor; and third, 
on account of runner deterioration, 
particularly in the case of 
large turbines, where runner re- 
placement involves a material re- 
venue loss. 

The matter of turbine gateage 
has not, in the past received the 
attention it deserves at the hands 
of the purchaser. It does not parti- 
cularly interest the manufacturer, 
and must be covered, if at all, by 
the customer’s specifications. 


very 


With regard to the pitting and 
erosion of runners, it may be said 
that super-turbine development has 
now reached a stage where this 
condition is no longer primarily a 
problem of design, but of econo- 
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mics. In other words, if the cus- 
tomer so specifies, the manufac- 
turer can select a specific speed and 
supply, at a price, a turbine in 
which the runner will have as long 
a period of useful life as the other 
major elements of the installation. 

The outstanding fact, in connec- 
tion with the above discussion, is 
that the super-turbine of the pre- 
sent day is capable of converting 
into net mechanical energy all but 
seven per cent. of the gross poten- 
tiality of the water supply. Extreme 
conservation in the fixing of speci- 
fic speed, and the combined effect 
of further small refinements in me- 
chanical design may possibly raise 
part gate efficiencies to some ex- 
tent in the future, and thus produce 
a slightly more advantageous shape 
of efficiency curve, but it would 
really appear that the large Francis 
turbines of the present day embody 
the? ultimate, aiorvany type, in re- 
spect of water economy at the point 
of best efficiency. 

The disability of the Francis tur- 
bine, in its finally developed form, 
is its failure to fully meet the coin- 
cident requirements of increasing 
capacity and speed under low and 
medium heads, in response to a 
commercial demand for large unit 
capacities and reduced installation 
costs. This disability, being inher- 
ent in the type, and purely a func- 
tion of the practicable upper limit 
of specific speed, was susceptible of 
only a partial solution by reverting 
to the objectionable and obsolete 
multi-runner setting, so that the 
designers of both hemispheres at- 
tacked the problem from the only 


angle that promised an adequate 
solution; namely, the development 
of a new type of runner. 

The effort in this direction re- 
sulted in the development of the 
so-called high speed propellor type 
runner, which, in its various sub- 
sidiary types, is now in commercial 
use, both in Europe and North 
America. Of these types, the Kaplan 
(European), and the Nagler( Uni- 
ted States), have a closely similar 
design and method of functioning, 
the flow through the runner being 
purely axial. In the Dubs (Euro- 
pean) and the Moody (United 
States) types, the mode of flow 
through the runner is more nearly 
analogous to that of the Francis 
type, with the further distinction, 
in the case of the Moody runner, 
that the direction of exit flow is 
diagonal with respect to the axis-of 
revolution; hence the trade name 
by which this type of 
known in Canada and the 
DEALS: 

As previously intimated, the uni- 
que feature of the propellor type 
runner is the possession of a speci- 
fic speed, ranging upward to a 
maximum which has not yet been 
fixed by inherent limitations or by 
installation cost, and so far in ex- 
cess of the Francis type that it bids 
fair to revolutionize the develop- 
ment of large water-powers under 
low heads. 


runner is 


United 


The primary elements of design 
which combine to give the propell- 
or type runner its high speed char- 
acteristics are, first, a designedly 
induced condition of bodily whirl 
in the mass. of 


water passing 
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through the speed ring; and second, 
the use of runner vanes having a 
greatly reduced length in the direc- 
tion of flow, in proportion to their 
pitch, as compared with the. Fran- 
cis type. | 


[ny Titire “Canadian | - practice, 
therefore, it is reasonable to antici- 
pate that dependence will be jointly 
placed on forethought in the prim- 
ary elements of plant design and the 
intelligence of the operating engin- 
eer, rather than upon the very ma- 
terial increment of mechanical 
complexity, and subsequent operat- 
ing hazard, which results from the 
adoption of any purely automatic 
corrective agency in turbine de- 
sign. 

Among the obvious advantages to 
be gained by the use of the propell- 
or type runner, the following may 
De.cited an) particular — 


(a) A greatly reduced weight of 


the revolving element of the 
unit, and consequently a cor- 
responding reduction in cost, 
not only of the turbine and 
generator, but of power house 
superstructure and cranes. 
Large water passages, as com- 
pared with the Francis type 
runner, which provide much 
more favourable conditions 
for the safe discharge of ice 
and other foreign material. 
Greater mechanical strength, 
as compared with the Francis 
type, due to the greatly reduc- 
ed overhang of the vane from 
the crown of the runner. In 
the case of the diagonal typé 
runner, the ‘overlap of~ the 
vanes permits a very long 
connection between the base 
of the vane and the hub, and 
a consequent reduction in fibre 
StEess;: 


(Continued in December Number) 


(b) 


(c) 
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St. Lawrence Power and Navigation 
Development 
By R. S. Lea, Consulting Engineer, Montreal 


(Address before the Engineering Section, British Association for the 


Advancement of Science, 
Canadian Engineer.) 


HERE is a peculiar fitness, 
a sort of picturesque pro- 
priety, in the fact that 
Canada has been compen- 
sated in considerable measure for 
the disadvantage of occupying the 
Northerly half of the continent of 
North America by certain natural 
conditions which are directly due 


Toronto, 


1924. Cuts, courtesy of The 


to this very situation. At the close 
of the glacial period, and after the 
final disappearance of the ice-sheet 
which covered the whole of what is 
now Canada, the surface of the land 
was left with many irregularities, 
with rivers steep and rapid and fed 
by great numbers of lakes of all 
sizes and elevations, the whole be- 
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ing the work of the great forces 
exerted and set free by the advanc- 
ine and receding masses of ice..As 
this occurred only the other day, 
geologically speaking, there has 
been little time or opportunity for 
the slow levelling-down processes 
of denudation and erosion to effect 
any appreciable changes in the phy- 
sical features and general surface 
conformation of the country. 

All this is particularly true of the 
action of the great Labrador ice- 
cap which covered the whole FEast- 
ern half of the country, and which 
created the magnificent and absol- 
utely unique system of elevated 
inland seas known as the Great 
Lakes of North America, and the 
Upper St. Lawrence River which 
forms their outlet. Here even the 
lgceest tivers, stich tas the St: 
Maurice, the Ottawa and the Win- 
nipeg, have rapids and falls to their 
mouths, and the aggregate 
water power available is 


very 
nearly 


three-quarters that of the whole 


oe Ganada- “which in turn) is, far 
preater than that of any other 
country -except the United. States. 
River. St. LAWRENCE IN GENERAL. 

The boundary line between Can- 
ada and the United States passes 
through the Great Lakes and their 
connecting rivers, and down the St. 
Lawrence to Cornwall, whence it 
continues Eastward along the 45th 
parallel of latitude. Below Cornwall, 
the river is wholly within Canadian 
eertatory.{Hio. 1.3 

The St. Lawrence River,  so- 
called, flows from Lake Ontario 
to the Gulf of St. Lawrence, a dis- 
tance of about 600 miles, though 


its drainage area, which includes 
the entire basin of the Great Lakes, 
extends almost to the middle of the 
continent. 1t/ is made-up. of. three 
stretches which are very different 
i:icharacter, “The first .60.. miles; 
irom ake .Ontario: to se rescott; 10 
which the current is slow and the 
fall almost imperceptible, may be 
regarded as an extension Eastward 
Sietbelakcsiitiens. Cenerally deep, 
in some places over 100 ft.; and 
as the minimum depth of the chan- 
Helis. GUcit sony amcmiall amount 
of dredging to remove a few pro- 
jecting shoals, is required to pro- 
vide for 30-ft. navigation. 

The stretch, Mon- 
treal to the Gulf, is tidal for nearly 
its entire length of upwards of 400 
miles. From Montreal to Quebec 
Guy, agdistance. of <160) miles: 1t 
about 2 miles in width, 
except for a shallow expansion 
about 7 miles wide and 30 miles 
lone, known as Lake St) Peter, 
This lake is worthy of notice be- 
cause of its effect in shortening 
the season of navigation to Mon- 
treal both in Spring and Fall, a 
point which will be referred to later 
on. The channel has been deepened 
where necessary from time to time, 
Hniieat present tas depths. of . 30: ft. 
at ordinary low water has been 
provided. It is proposed to con- 
tinue this work until a minimum 
low-water depth of 35 ft. has been 
secured. 


In the third or intermediate 
stretch of 120 miles, the river falls 
from virtually Lake Ontario level 
at Prescott to harbor level at Mon- 
treal, through a total height of 


lower from 


averages 
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PRESCOTT TO MONTREAL 


about 225 ft. It is with the projected 
development of this portion of the 
river that the present paper prin- 
cipally deals, because many of the 
works, including the necessary 
river improvements, can be utilized 
for the joint purposes of navigation 
and power, the cost of such work 
being divided, with mutual advant- 
age, between the two projects. 
The whole stretch, including the 
rapids, is navigated downstream by 


” 


$7 LOUIS 


St. Lawrence Canal System 


o 
s 


Fig. 2-—E Nisa 


passenger steamboats of 6 or 8-it. 
draft, and 14-ft. navigation is pro- 
vided for in both directions by a 
system of Canadian Government 
canals around the rapids, which has 
been available for many years. 
(Figs.2 and 2a.) Power has also been 
developed at different points along 
the river to the extent of about 
350,000 h.p., partly in a small way 
in connection with the canals, but 


mainly in three or four plants 
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which derive their power by divert- 
ing for themselves a portion of the 
flow of the river. An aeroplane view 
of the latest and largest of these, 
the Cedar Rapids plant, with a cap- 
acity of about 200,000 h.p. under a 
30-ft. head, is shown in Fig. 3, 


which indicates the general method’ 


of development. An interior view 
of the same plant is shown in Fig. 


Le Bes: fe 
MILES 


Fig. 2a—Profile of Extstin 


4. Each of the 18 units has a cap- 
acity of nearly 11,000 h.p. 

The large-scale schemes which 
have been proposed within recent 
years, have been either (a) by cer- 
tain power interests for the prim- 
ary purpose of water power devel- 
opment on a scale necessitating the 
utilization of the flow of the whole 
river, with provision for ‘present 
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Fig. 3—Aeroplane View of Cedar Rapids Power Plant 


and future navigation requirements, 
or, (b) as a government scheme for 
securing deep-draft navigation sut- 
ficient for ocean-going vessels, with 
the incidental creation of 
tunitiessamioty tie 
power. The second scheme is part 
of a more extensive undertaking, to 


oppor- 
development of 


enable ocean shipping to reach the 
head Poievwtine:- Great ;vakes.) It) has 
already been investigated and ap- 
proved as a whole by the Inter- 
national Joint Commission of Can- 
ada and the United States, which 
is a permanent body empowered 
by treaty to deal with all questions 
arising out of the use of boundary 
and it. is further 
studied at the present time by re- 
presentatives of the governments 
of the two countries. 

From either point of view: the 


waters; being 


works proposed are of exceptional 
magnitude and importance, the 
minimum ultimate depth proposed 
for the locks and navigation chan- 


nels being 30 ft. and the total power 
when fully developed amounting to 
from four to five million horse- 
power, with individual plants hav- 
ing capacities of from 600,000 to 
1,500,000. h.p. 

It will be convenient at this point 
to refer briefly to certain interest- 
ing, and in many cases unique, 

of “the = Uppers st: 


Lawrence, which have an important 


characteristics 


bearing on the design, construction, 
and operation of the 
works. 


development 


Friow. 
of the river 


UNIFORMITY OF 
This “power reach” 
all in the sense 
that its discharge is directly de-- 
pendent upon the precipitation on 


isnot. acfiver -at 


its adjacent drainage area. The 
water shed of the entire basin of 
the Great Lakes, including the 


lakes themselves, down to the head 


‘of the first rapids where the river 


virtually emerges from Lake On- 
tario, amounts in round numbers 
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to 300,000 square miles. From this 
point down to its junction with the 
Ottawa, the tributary drainage 
area of the river is so small as to 
be negligible. Hence, for all prac- 
tical purposes, the “power reach” 
may be regarded as nothing more 
than an overflow channel for Lake 
Ontario, and, therefore, for the 
Whole system of the Great Lakes, 
which constitutes a system of enor- 
mous natural storage reservoirs 
Whose combined surface area is 
95,000 square miles, or nearly one- 
half) that. of the: tributary ‘land 
whose run-off they serve to regu- 
late. 

Of the total drainage area just 
referred to, about one-ninth is di- 
rectly tributary to Lake Ontario, 
whose main supply flows into it 
through the Niagara River, which 
is subject to the natural regulation 
of its own storage and that pro- 
vided successively by the lakes 
above. Lake Ontario itself, with its 


7,500 square miles of surface, pro- 
vides sufficient storage capacity to 
receive the entire average inflow 
from the Niagara and the run-off 
from its own watershed, with a rise 
of a little over one inch per day, 
even with the discharge down the 
st. Lawrence entirely stopped. 

The outflow from the lake is con- 
trolled by a ridge of rock crossing 
the bed of the river about 5 miles 
below Prescott, which acts as ‘a 
submerged weir with an average 
depth of water upon it of about 
15 ft. Hence the discharge of the 
St. Lawrence is directly governed 
and measured by the elevation of 
the water surface of Lake Ontario, 
and the relation between the two 
has been very accurately deter- 
mined by a long series of measure- 
ments and observations. 

The resultant effect of the com- 
bination of conditions above referr- 
ed to, in producing uniformity of 
outflow, is shown by the records 


Fig. 4—Interior, Cedar Rapids Power House 
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and observations of nearly 65 years. 
The average recorded discharge of 
the river during this period is about 
247,000 cu. ft. per second, which is, 
however, considerably less than the 
true average because of the diver- 
sion, during the last 20 years or so, 
of an unknown quantity of water 
from Lake Michigan into the Miss- 
issipi, through the Chicago Drain- 
age Canal. At the present time this 
is estimated to be about 10,000 sec.- 
ft. and as a result there is a serious 
lowering of level in all of the lakes 
and: tiver ~channels” drom ake 
Superior to the Lower St. Law- 
rence, with a corresponding reduc- 
tion in the power available for 
development. 

In this whole period the lowest 
and highest recorded (monthly 
mean) elevations were 243.41 and 
248.95 respectively, or an extreme 
range of about 5% ft. The corres- 
ponding change in the volume of 
flow was from 193,000 to 320,000 
sec.-ft. equivalent to an average 
increment of discharge of 22,800 
sec.-ft. per foot rise in lake level. 
It is not quite uniform, but for the 
greater part of the time a change 
of one foot in lake level will cause 
a change in the river discharge of 
from 22,000 to 23,000 sec.-ft. 

Briefly Summatized.= the 
range of level over the whole period 
is less than 2 ft.; the range in any 
one year is rarely as much as 3 ft. 
and has been less than one foot; 
and for years at a time has varied 
between 1 and 2 ft. Translated into 
terms of discharge this means that 
on the average, and for the greater 
part of the time, the rate of dis- 


mean 


charge in any one year varies less 
than 10% either way from the aver- 
age of that year; that the average 
discharge in any year seldom dif- 
fers by more than 10% from that of 
the preceding year; that in the 
worst single year the minimum is 
about three-quarters of the maxi- 
mum; and that for the period as a 
whole the minimum is six-tenths 
of the maximum. The fluctuations 
of river level follow closely those 
of the lake, the tange. being at 
some points a little more and at 
others a little less, depending upon 
local conditions as to cross-section- 
al area, slope, etc. 

Such natural uniformity of level 
and flow is, of course, never even 
approached in any other river, 
whether subject to regulation or 
not, and indeed would be extremely 
difficult to attain artificially in any 
channel, however elaborate the sy- 
stem of control. In this respect the 
St. Lawrence stands absolutely 
alone, and always will. 

For purposes of comparison re- 
ference may be made first to the 
Ottawa which, next to the St. Law- 
rence, is the largest river in East- 
ern Canada, in which as rivers go 
there is a high degree of natural 
regulation; and, second, to the 
Susquehanna in Pennsylvania, 
which is a river subject to great 
fluctuations of flow. In the former 
the discharge has, under natural 
conditions varied from a minimum 
of about 15,000 sec.-ft. to a maxi- 
mum of 350,000 sec.-ft.; in the lat- 
ter the range is from a minimum of 
2,400 to a maximum of 550,000 sec.- 
ft. with a frequent high water dis- 
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charge of over 300,000 sec.-ft. 

It is also interesting to note that 
the changes in discharge from one 
month to another, and often for 
much longer periods, could not be 
detected by an actual measure- 
ment. The canal gauges, however, 
have had their readings carefully 
related to the discharge by long 
series of accurate observations 
carried out by the governments of 
both Canada-and the United States. 
Hence, from most of them the river 
discharge can be determined at any 
time far more accurately than it 
could be obtained by any _ single 
measurement, however carefully 
made. As they have been read con- 
tinuously since 1860, they furnish 
data both as to discharge and slope, 
of the greatest possible value in 
detail. studies in connection with 


various hydraulic problems arising 


out of the proposed development. 
These gauges have been supple- 
mented by many others set up for 
this special purpose, and a great 
number of measurements and ob- 
servations have been made, giving 
interesting and valuable informa- 
tion in connection with the hy- 
draulics of the river. 

VOLUME. 

The fact that the total drainage 
fea of thesot. Lawrence. at “its 
mouth is nearly 500,000 square 
miles, places it at once among the 
large rivers of the world, although 
iisis. tar irom. beine the largest. 
The watershed of the Missouri, for 
example, is 528,000 square miles; of 
the Mississipi, 1,245,000 square 
miles; and of the Nile, 1,500,000 
square miles. The Upper St. Law- 


tence watershed is only 300,000 
square miles, yet so far as its low 
water flow is concerned, it ranks 
among the largest, and it is pro- 


‘bably correct to say that its de- 


pendable flow is incomparably 
greater than that of any. river in 
existence which is adapted to power 
development. There is no _ need 
therefore to dwell further upon the 
unique position of the St. Lawrence 
among rivers in respect to volume 
and dependability of flow. 
REGULATION. 
Remarkable as is this regularity 
of flow, it can be easily improved, 
and many important advantages 
thereby secured. It is quite feasible, 
and indeed it is an essential fea- 
ture of the proposed development 
of the river, to control the dis- 
charge at the uppermost dam _ so 
as to keep it within considerably 
narrower limits than at present. 
By reason of the slow response 


in the level in Lake Ontario to any 


change in the supply, even when 
the run-off from the local water- 
sheds is excessive, it is not difficult 
to devise a reliable schedule of con- 
trol “operations +by* which, the “re- 
culated flow for each month will 
depend upon the records of the 
preceding month. Such a system of 
regulation has been worked out, 
and, tested by the records of the 
last 64 years, it will, while restrict- 
ing the maximum elevation of lake 
level to its present height, maintain 
a mean level one foot higher than 
the present mean, and a minimum 
level two feet higher than under 
present conditions. It will also pro- 
vide an ample margin of storage 
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flushing ice 
will 


always available for 
and .othér .contingencies. It 
have a further important effect in 
diminishing the quantity of channel 
excavationur Necessalyre 10 sa secine 
suitable navigation velocities at all 
points to the greatest extent prac- 
ticable. It will also benefit naviga- 
tion in the lower river, by maintain- 
ing at low stages a greater depth 
in Montreal Harbor and in the ship 
channel below, and in lessening the 
excavation Necessanyetossccure Ane 
proposed thirty-five feet depth at 
low water. 

Throughout the “power reach” 
between Prescott and Montreal, the 
river flows in a North-Easterly 
direction, over rather than through, 
a district composed of glacial drift, 
largely boulder clay, underlaid by 
compact Tocewe\s ithissstretch <of 
the river has only been in existence, 
from the geological point of view, 
for a comparatively short period 
of time, it has had no time to wear 
out anything in the way of a well- 
defined valley for itself; and as its 
maximum discharge is only frac- 
tionally greater than its ordinary 
flow, its channel has adjusted it- 
self to dimensions sufficient to 
carry a more or. less unvarying 
volume of water. With low banks, 
its general width averages rather 
less than a mile, and its mid-depth 
varies generally between 35 and 50 
ft.. being shallower, of course in 
the rapids. Its steady flow and en- 
tire freedom from suspended mat- 
ter, abrasive or otherwise, as_ it 
flows out of the lake, has resulted 
in an extraordinary condition of 
permanent stability of banks and 


bed. The territory across. which it 
flows has a slight Northward slope 
from the Adirondack Mountains in 
Northern New York, towards the 
Ottawa Valley, so that, especially 
in the upper half, the Ottawa River 
divide, 46. never. fat” tromathes se 
Lawrence, and such tributary 
drainage area as there is, is on the 
South side of the river. 

In the direction of flow, however, 
the land falls more rapidly in a 
series of three main steps or terra- 
ces, with comparatively level 
benches between. These terraces 
intersect the river, in a generally 
North and South direction, at the 
Long Sault Rapids, at the rapids 
above Lake, St.. Louis, andeat, the 
Lachine Rapids, near Montreal. 
Down as far as the head of the 
Long Sault, in a distance of about 
30 mules, ethéertall: of 40-4 te oases 
takes place more or less gradually, 
and to the foot of these rapids the 
profile. of the adjacent land on 
either side closely follows that of 
the river, 

As a result of these topographical 
conditions, the total fall takes place 
in three different reaches, separated 
by the river expansions of Lake St. 
Francis and Lake St. Louis, which 
occupy the intervening benches. 
(Figs. 2.and 2a). They are: 

(1) From the head of the Ga- 
lops, (the first rapids) to the foot 
Of thealone= Sauls, 

(2) From the head of the Cot- 
eau Rapids to the foot of the Cas- 
cades. 


(3) From the head of the La- 


chine Rapids, in Lake St. Louis to 
Montreal Harbor. 
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In the upper reach from Prescott 
to Cornwall, ’a distance of nearly 
sur pitiesy there usa total tall of>a 
little over 90 ft. About half of this 
tases places ie Tone Sault and 
the, remainder in. Farran’s~ Point, 
Rapide Plat, and Galops Rapids, 
and in the swiftly flowing interven- 
ing stretches of the river. Between 
80, and 85. ‘ft! ‘of this “fall can “be 
utilized for power development. 

Between hake Sts 1Prancis? and 
Lakes ote Louis; “in ‘avdistance~ of 
about 15 miles, there are - three 
rapids—the Coteau, Cedars and 
Cascades, with’ a total fall of-about 
P2eiteweor mhiche about9/3 1s avail- 
able for power. 


Between Lake St. Louis “and 
Montreal Harbor, the total fall, in- 
cluding the Lachine Rapids, is 


about 45 ft. and of this only about 
35 ft. can be developed for power 
at a reasonable cost, under present 
down-river conditions. 


Liand..bordefing .ion, Juake-St. 
Francis,;and, Lake St.Louis. is\ so 
flat that it is impracticable to raise 
the water level above the present 
maximum. The only improvement, 
therefore, to be made in these 
lakes, in connection with naviga- 
ton, “is4ta amount .-.of 
and there where 
necessary for the deeper draft pro- 
posed, and no further reference to 
them would be required except for 
the difficulties they give rise to, in 
connection with the operation of 
the power plants during the winter. 

In the upper stretch as far down 
as Cornwall, the land adjacent to 
the river, especially on the South 
side, has such a pronounced slope 


moderate 
dredging here 


in the direction of flow that the 
tributaries tend to follow a course 
parallel to, and at no great dis- 
tance from the river itself; so that, 
toward the lower end it is impos- 
sible to raise the river level to any 
considerable extent, without exten- 
sive lateral dams and dykes to pre- 
vent overflow into its own tributar- 
ies which enter it below the Long 
Saale 


FOUNDATIONS AND CONSTRUCTION 
CONDITIONS. 

A large number of deep borings 
have been made at different points 
along ‘the river to determine the 
position and character of the under- 
lying rock which is never exposed 
exceptiiin the’ vicinity of the crest 
of the rapids. In every case sound 
bed-rock has been found particular- 
ly well adapted to provide solid 
and impervious foundations, and for 
the most part at convenient depths. 

The steady and dependable. char- 
acter of the flow eliminates the 
construction difficulties due to 
sudden freshets, usually met with 
in river work. It is also, of course, 
of the greatest value in connection 
with the operation of the works. 
On the other hand, this very con- 
stancy of flow gives no opportun- 
ity to take advantage of periods 
of low water to install coffer dams 
or do other early. construction 
work; and at the locations selected 
for certain of the dams and power 
houses, there is difficulty in finding 
room for the necessary diversion 
on part of the flow during con- 
struction. The development of such 
a large flow under the moderate 
heads available, 


requires power 
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houses of unusual dimensions and 
capacities; and, on account of the 
great depths, high velocities, and 
ice effects, the placing and main- 
taining of some of the coffer dams 
will involve work of considerable 
magnitude and difficulty. 


(Continued in December Number) 


1-(65¢ »-comm-(0S¢ Derm « 


Are You A Smiler? 


They put that question to you 
point-blank out on the coast. From 
a letter and what was clipped to that 
letter from C. L. Burgess of the Los 
Angeles office, you’d conclude that 
you would have to be a smiler or be 
an outcast in the realm of the elec- 
trical industry. 

During the month of February the 
Pacific Coast Electrical Association 
put on a campaign under the name 
of the “Courteous Service Club” to 
promote the spirit of courtesy and it 
was planned to enroll every member 
of the electrical industry. It was 
void of the usual “entangling alli- 
ances,’ dues and initiation fees. 
But there was a pledge to smile and 
be courteous to the public and to the 
folks you worked with. This thought 
was boiled down and put into slogan 
form—“Always With A Smile.” 
The idea went over big out on the 
coast and no doubt other sections of 
the country will adopt it. 

The eight page folder on india 
stock and printed in three colors told 
of the job ahead—“a Big Job.” 
Here’s what followed the double 
page caption: 

“A 100% COURTEOUS industry.” 


That’s what they’ll say of the elec- 


trical industry when every man and 
woman working in this great field 
is an active and acting member of 
the COURTEOUS SERVICE 
CLUB. 

It’s easy to gain and keep-up a 
membership. A sunny countenance 
will pay your initiation fee and a 
smile will pay your dues. 

What the electrical industry needs 
is big-hearted, broad-minded, whole- 
souled, frown-free men of energy 
and action who can look a city or a 
man squarely in the face and smile. 

“He profits most who serves 
best.” And he serves best and 
profits most himself, who does a 
worthy work well and shows him- 
self friendly to all he meets. 


Courtesy is a habit. The habit of 
being useful, good-natured and gen- 
tlemanly. It smooths over the 
rough places, cools anger, disarms 
criticism and builds good will. It 
makes life rosier for yourself, those 
who work with you and those you 
serve. 

It isn’t hard to be courteous and 
cheerful. In fact it’s the easiest 
way. It takes 48 muscles to frown 
and only 14 to smile, so why be 
grouchy and wear yourself out? 


Keep the frown off your face. It 
is a symptom ofa lack of will-power. 
A smile is the symbol of a purpose 
worked out. ; 

We’re not talking about a smirk, 
or a gtin. We mean, a real red. 
blooded smile that comes only froni 
those who have confidence in them- 
selves and their work and are so 
glad of it that they have to let the 
rest of the world know it. 
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A smile is cooler in summer and 
warmer in winter than a frown. To 
be grouchy is to be shunned and dis- 
liked, to be good-natured is to be 
to be popular is to be 
noticed—to stand out from the 
crowd—to be successful. 

We all have to work in this old 
world so why not get all the kick 
out of it? Why not go 
moving forward and making friends 
as we go? 

You can make yourself a better 
man—your business a better busi- 
mecse your cratt a better) cratt— 
your city and country a better place 
‘TO AIVe, 

Ours is an industry based on ser- 
vice. No matter what the execu- 
tives may do, this service is measur- 
ed by the attitude of the man who 
meets the public. It’s the man at 
the counter—the man who comes 
in contact with the public, who de- 
termines our sticcess in serving our 
fellow men. Service with a smile 
—there is a goal worth while. 

As a member of the Courteous 
Service Club you can determine that 
outsider who 
with you will go away feeling that 
the electrical industry is the most 
courteous in the world. 


popular, 


MIC Gall 


every has dealings 


You can meet the public with a> 


smile on your face that will make 
friends for you and your company, 


—a smile that will prove that yours 
is a service of which the community 
may well be proud. 

You can cultivate that good- 
natured disposition which will make 
you a favorite among your fellow 
workers. 

He is worth more who does some- 
thing as a private than he who does 
nothing at the head of an army. 

Just so, though your work may 
seem unimportant, if you do it well 
and with courtesy it becomes more 
important than a greater task poorly 
and discourteously performed. 

If you believe in your work, your 
fellow man and yourself, become a 
member and do your bit to make the 
electrical industry the courtesy in- 
dustry. —Contact. 


8—ne$eu——u Sou—x 


Hydro Radio Club 


On Wednesday, November 19th., a 
meeting of those interested was held 
in the Administration Building and a 
Radio Section of the Ontario Hydro- 
Electric Club was formed and a com- 
mittee appointed as follows :— 

A. H. McBride, Chairman; A. E. 
Clark, Secretary; F. K. Dalton, B .O. 
Salter, S. L. Ejisenhoffer. 

A further announcement, as to the 
proposed activities of the Club will 
appear in the next issue of the Bulletin. 


mimi ge mE oe MUNI 


A.M.E.U. 


Winter Convention 
At King Edward Hotel, Toronto 
January 28 and 29, 1925 


Watch for further notices 
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The Hydro Calendar 


On the opposite page are illustrated the twelve 


pages of the new 1925 Hydro Calendar. 


A dummy of the actual calendar has been sent 
to every Hydro Municipality, and the majority of 
Hydro consumers in the Province are going to receive 


a calendar to hang on their walls all of next year. 


Municipalities who have not already placed their 
orders should do so immediately, so that their require- 
ments can be included in the first edition, to keep down 


the cost, and to avoid delay in delivery. 


You do not have to operate a Hydro Shop to get 
the benefit of this calendar, and every Hydro customer 


should have one. 


Send your order in to the Sales De- 
partment, Hydro-Electric Power 
Commission. 
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Prosecutions Under The Revised Act 
Prohibiting Sale Of Unapproved Appliances 


At the last session of the Legis- 
lature, Section 37of- the —Power 
Commission Act, which deals with 
the inspection of electrical equip- 
ment and installations, was revised 
and enlarged to provide for regu- 
lations respecting inspection, test 
and approval of electrical equip- 
ment. Pursuant to this authority, 
Rules and Regulations were pre- 
pared by the Commission, and ap- 
proved by Order-in-Council on 
July 2, 1924. These Rules are given 
on pages 346 and 347 in the August 
number of The Bulletin. They have 
also been published in the technical 
and trade journals and the atten- 
tion of all concerned is directed to 
them. 

The following prosecutions have 

been made for violation of the regu- 
lations: 
1. On October 9, in Toronto, an 
electrical manufacturer was fined 
$10.00 and costs for selling unap- 
proved and sub-standard electric 
table stoves. 

Z. On October 14 in Toronto, an 
electrical jobber was fined $10.00 
and costs for selling unapproved 
separable attachment plugs. 

3. On October 14, in Toronto, 
four hardware merchants and_ six 
electrical dealers pleaded guilty to 
the charge of selling unapproved 
sockets and attachment plugs and 
were remanded for sentence. 

4. On November 5, in Belleville, 
an electrical salesman pleaded 
guilty to the charge of selling 1,000 


watt approved electrical heaters 
without tags noting the restric- 
tions under which such equipment 
can be used, and claiming that they 
could be connected to ordinary 
housé sockets.” “Phe featersawere 
also equipped with attachment 
plugs of insufficient capacity. 

He was remanded for one week 
for judgment. 


Although the heaters in question 
were approved, the manufacturer 
had violated the régulations in pro- 
viding them with attachment plugs 
of insufficient capacity and in ne- 
glecting to furnish tags stating that 
they were not suitable for connec- 
tion to lamp sockets. The heaters 
in question can be connected only 
to circuits or receptacles having a 
carrying capacity of at least 1,000 
watts. 

5. On November 6, in Toronto, 
an electrical jobber was fined $10.00 
for selling unapproved sockets. 


When any electrical equipment is 
approved by the Commission, the 
submittor is officially notified by 
letter and a copy of the Labora- 
tory’s report is sent to him. Lists 
of approved devices are also kept at 
all the offices of the Inspection De- 
partment of the Commission. A 
prospective purchaser of electrical 
devices can thus protect himself 
either by demanding proof of ap- 
proval from the salesman or by re- 
ferring to the Inspection Depart- 
ment or the Laboratories. 


—-s 
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Visitors Column 


The Commission has recently had 
the privilege of entertaining at 
Niagara Falls, a large number of 
distinguished Visitors from Great 
Britain, and although it is impos- 
sible to do more than refer briefly 
to most of them it is thought that 
even this information would be of 
interest. 

Two of the most prominent of 
these Visitors were the Hon. Sir 
Charles Algernon Parsons, and Sir 
Max Muspratt, Bart. Their long 
association with science and indus- 
try, and particularly their close 
relations to the electrical industries 
made them particularly interesting 
guests. 

Sinw GhariesenParsonse" 18) Dest 
known as the inventor of the steam 
turbine which bears his name and 
which is universally used on land 
and sea. In the space of a few years 
his inventions have revolutionized 
the production of steam power and 
have, to a large extent, made pos- 
sible the modern steam plants on 
which most of the Cities in Amer- 
ica are dependent for their supply 
of power. His name will unques- 


tionably stand alongside that of 
James Watt as one of the out- 
standing contributors to the ad- 


vancement of civilization by the 
utilization of steam power. Sir 
Charles is Chairman of the firm of 
C. A. Parsons and Sons, of New- 
castle-on-Tyne, England; Chairman 
of Ross & Company, Optical 
Works; Past President of the Bri- 
tish Assoc’n. for the Advancement 
of Science; Director of many Com- 


panies and a member of the famous 
Carlton Club so prominently iden- 
tified with the down-fall of the 
Lloyd George Administration and 
the rise to power of the Bonar Law 
Government. The Firm of C. A. 
Parsons & Sons is the only firm in 
the world that has _ successfully 
competed against the best Ameri- 
can Manufacturers and sold steam 
turbine units in the United States 
on a quality basis. A few years ago 
this Firm supplied the Common- 
wealth Edison Company, of Chicago 
with a 25,000 Kilowatt steam tur- 
bine unit, guaranteeing a steam 
consumption well below that ob- 
tainable from American made ma- 
chines. This unit so successfully 
met its guarantees that its Owners 
were able to give it a larger out- 
put rating and contracted for 
a 50,000 kilowatt machine built in 
England, which has recently been 
delivered. 

Sir Charles was greatly impress- 
ed with the Commission’s under- 
takings at Niagara Falls and par- 
ticularly so with the Queenston 
Generating Station. He was amazed 
and perhaps a little incredulous 
when told that this Plant had an 
over-all efficiency of better than 
90%. The small losses in Hydro- 
Electric Stations were a surprise to 
him, and he inquired closely into 
the method of testing used and 
compared the results with those 
obtained from the best Steam 
Plants which scarcely show 
an over-all efficiency of higher than 
20%. 

Sir Max Muspratt, while not di- 
rectly interested in the generation 


can 
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of electric power, as head of the 
United Alkali Company, Limited, is 
particularly concerned in the appli- 
cation of power in the Electro- 
Chemical Industries. As a Chemical 
Manufacturer and business admin- 
istrator of the first rank, Sir Max’s 
name is known throughout the 
world. He is Chairman of ‘the Un- 
ited Alkali Company, whose inter- 
ests are world-wide, and while not 
recognized by the general public, its 
influence affects all lines of busi- 
ness. For some years he was a 
member of the British House of 
Commons and in 1917 Sir Max was 
Lord Mayor of Liverpool. He was 
one of the leading figures in the 
production of munitions and for 
this and other important services 
during the War a Baronetcy was 
conferred upon him by H. M. the 
King. His public services to the 
British Government and to bile City 
of Liverpool have been recognized 
from time to time. He is President 
of The Federation of British Inz 
dustries, a member of the Liverpool 
City Council, connected with num- 
erous charitable institutions and a 
Director of many important com- 
panies in Great Britain, the United 
States and Spain. 


Early in October a visit was paid to 
Ontario by Mr. W. H. Horton, Distri- 
bution Manager for the West Penn. 
Power Company, Pittsburgh, Pa., Mr. 
H. B. Vincent, Engineer for Day and 
Zimmerman, Philadelphia, Pa.,and Mr. 
A. J. Althouse, General Superintendent 


of the Hamburg Gas and Electric 
Company, Hamburg, Pa. The object 
of their visit was to look into the 
methods of extending electric service 
to rural districts as applied by the 
Hydro-Electric Power Commission. 
These gentlemen, we believe, are mem- 
bers of a state committee which is a 
part of the federal organization now 
making a study of the application of 
electric service to agriculture. Special 
attention was given to the method of 
making rates to meet cost, standards 
of construction, underground distribu- 
tion and its application to the needs of 
the different classes of service. 


The A.E.S.A. Committee is making 
a special study of the possible improve- 
ment of farm machinery, with a view 
to extending the time of use with a 
lower power demand, instead of, as at 
present, a short period use with a high 
demand. 7 


They visited Saltfleet Township to 
see a rural underground system, being 
specially interested in the form of this 
construction, with a view to the 
possibility of the application of 
similar construction to their own 
systems. 


The visitors were generous in their 
praise of the achievements in rural dis- 
tribution by the Hydro-Electric Power 
Commission, stating that we are much 
in advance of the United States as a 
whole, and probably of other countries, 
in the study of this great problem. 
They were also much interested in the 
bonusing of rural lines, the ‘method 
of its application and the effect it 
had on the extension of such ser- 
vice, 
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Georgian Bay System 


The extension of the Muskoka 
Development, which constitutes a 
part of the Georgian Bay System 
favorably. _ The 
Power House Building has been 
practically completed, the installa- 
tion of a new wood stave pipe line 
is progressing favorably, the first 
of the new generating units is in 
transit and it is expected to have 
the turbine installation completed 
in the course of the next few weeks. 
The first new unit will probably be 
placed in operation about January 
ist 


is. progressing 


he ee 

The transmission line between 
Muskoka Development and Wau- 
baushene has been completed and 
tested out and found to be in first 
class working order ready for ty- 
ing-in the Muskoka section to the 
other sections of the Georgian Bay 
System. The completion of 
transmission line gives 


this 
the Com- 
mission an unbroken net work of 
transmission lines between Hunts- 
ville and Windsor, a distance of 300 
miles as the crow flies, and approxi- 
mately 400 miles of transmission 
lines, being 22,000 v. 60 cycle as far 
as Mount Forest, and 26,000 v. 25 
cycle from Mount Forest to Strat- 
ford, and 110,000 v. 25 cycle from 
Stratford to Windsor. 


completed 
the sale of the equipment at the 
Midland sub-station to the Public 
Utilities Commission of that muni- 
cipality, as well as the sub-station 
Or thie Gl b. Blevatorat-liftin, By 
this arrangement Midland will take 
all of its power at 22,000 v. and-will 
have a load totalling approximately 


4,000 h.p. 


The Commission has 


2K Kk k 


ies ace csidendle.tCompany, & 
new industry in Grand Valley, has 
completed the installation of a 42 
k.w. enamelling oven. This install- 
ation constitutes the first industrial 
heating unit in use on the Georgian 
Bay ovstem, and Grand, Valley is 
to be congratulated on securing an 
industry of this kind, as it proves 
that the small municipalities are 
eligible for taking care of any kind 
of industry which desires location 
outside of the cities and larger in- 
dicta centres», 1 he™ furnace ‘is 
three phase, 220 v.(60) cyclé and: is 
constructed in three sections with 
various degrees of heat possible in 


each of the individual 


sections. 


Nipissing System 
The new pipe line at the Nipiss- 
ing Development recently construc- 
ted by the Commission, was placed 
in operation on Tuesday, November 
11th. A shut-down of the Nipiss- 
ine Development 


was necessary 
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from Saturday (November 8th.) 
until Tuesday morning, (November 
llth.) in order that the new pipe 
line might be connected to the head 
block at the canal and to the pen- 
stock at the Power House. The 
new Bingham Chute Developnient 
carried the load on the Nipissing 
System during this period and the 
change-over from the old pipe line 
to the new pipe line was carried 
out successfully. 


Thunder Bay System 


As a result of.an election sub- 
mitting money and enabling by- 
laws to the ratepayers in Septem- 
ber, the Village of Nipigon is now 
constructing a distribution system 
and expects to have same ready for 
service about December lst. 

The Commission is arranging to 
secure a supply of power from the 
sub-station of the Nipigon Corpora- 
tion Pulp Mill to supply the village. 
This will be the first municipality 
on the Thunder Bay System other 
than Port Arthur to receive ser- 
WiCe 

The load on the Nipigon Develop- 
ment has been growing rapidly and 
it has been found necessary for the 
Commission to operate all four 
units in order to take care of the 
demand. The last two units were 
recently installed, one having been 
placed in operation in June last and 
the other in September. The maxi- 
mum demand carried to date on the 
plant was 38,000 h.p. in September, 
and with the peak of the grain rush 


on at the present time it is expected 
that the demand this month will 
considerably exceed 40,000 h.p. The 
work of completing the develop- 
ment for six units will be continued 
by the Commission in the Spring, 
and it is expected that by this time 
next year the Nipigon Develop- 
ment at Cameron Falls will be com- 
pleted and the full six units in 
operation with an installed capa- 
city of approximately 75,000 hip. 


aire oe mma — 


A.MLE.U. 


Results of Primary Ballot 


The Scrutineers for the election of 
Officers for the year 1925, Messrs. A. 
W. J. Stewart and T. C. James, report 
the following candidates nominated 
according to Primary Ballots received: 

“These names to appear on The 
Election Ballot. 

PRESIDENT :—*V. S. McIntyre, *J. 
E’"'B. ‘Phelps, “WR: Catton eG et 
scott and HH. Os fask. 

VICE-PRESIDENT :—J. G. Archibald, 
W. Ro Catton, 46.55, Meinteres) mar. 
Yates, J. E. Skidmore, *W. E. Reesor, 
RE Stare, “Oe Scar. seman 
Schwenger, O. M. Perry, J. G. Jack- 
son, He Sifton, lo) Ieecileeoen aes. 
Buchanan and J. E. B. Phelps. 

SECRETARY :—*S. R. A. Clement. 

TREASURER :— *G. J. Mickler and 
*D. J. McAuley. 

Directors :—*O. H. Scott, *W. R. 
Catton, *J. G. Archibald, *J. E. Skid- 
more, *P.,B. Yates, +]... Teckde CG 
E., .Schwenger;. ©. MMs ePerryie dalek 
Jackson, J. J. Heeg, R. H. Starr, E. V. 
Buchanan, E. J. Stapleton, R. H. 
Staford, G. W. Blay, E. M. Ashworth. 
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TAR. G.Flint, ROH: Martindale, :B. 
Voom, eWWe. Eas. -Childsy Jie B. 
Phelps, J. W. Bayliss, W. G. Ferguson, 
Cec Pelcer Beals Silton,W-. E. 
Reesor, C. T. Barnes, J. E. Brown, H. 
Cerio ey. S.. icintyre,” Ka) M. 
Paranson, sho 4c; Wlurray, 2 El. F- 
Shearer, J. H. Bennett, A. B. Scott and 
J. Vining. 
District DIRECTORS :— . 
NracarA District:—J. G. Archi- 
Paid. ta, Cauenell J. E. Leckoe, 
Po, “lal FL Sitton,..A.< 8. 
Scottat. Ve Buchanan,’@s Ms Perry, 


nine oe seam 
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aR orbespae Llliott,), "lad: G, 
McNeice, J. J. Mason and W. 
Daykin. 


CentTRAL Distrricr:—J. E. Skid- 
more, *C. A. Walters, *C. T. Barnes, 
W. E. Reesor, W. G. Ferguson, G. E. 
Chaseoyv +B Gelemanvand-G. Wak: 
Every. 

NorTHERN 
Brackenreid. 

Eastern Districr:—*R. J. Smith. 

GEORGIAN Bay District:—*J. R. 
McLinden, *E. J. Stapleton, W. H. 
Gurney. 


Disrricr: —= = Tew: 


\/ 
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List of Electrical Material, Devices and Fittings 


- Approved by The Hydro-Electric Power Commission 
of Ontario in October 1924. 


Appliances 


BRANTFORD WASHING MACHINE 
Co., Limitep, Brantford, Ont. 
Electric Washing Machine, 


heater and ironer attachments. 
* Ok 


with 


HURLEY MACHINE COMPANY, 
LimitepD, 66 Temperance St., Toronto. 

Electric Washing Machine, “Su- 
perior”’. 

x oO OK 

INGERSOLL MACHINE AND TOOL Co., 
Limitep, Ingersoll, Ont. 

Electric Ironing Machine, 
Grand”. 


“Baby 


Unirep DrucG Co. Limitep (Sub- 
mittor), 68 Broadview Ave., Toronto. 

THe ApPpliANCE MANUFACTURING 
Company, (Mfr.), Hartford, Conn. 

Electric Curling Iron, “Electrex Jr.”. 


Goes tae. We 524-528 


* PROPP 


Broadway, New York, N.Y. 

Christmas Tree Lighting Outfits, 
Cat. Nos. 80 and &2. 

*POMINVILLE ELEecTRIC WATER 
HEATER & Mrc. Co., St.* Hyacinthe, 
Que. 

Electric Water Heater, Style B3. 

*MoNoWATT ELectric Import Co., 
Inc., 546 Broadway, New York, N.Y. . 

Christmas Tree Lighting Outfit, Cat. 
No. 1000 “Starlite”. 

x ok Ox 

*TAYLOR WELDER Co., THE, 12 At- 
lantic St., Warrent, Ohio. 

Electric Welding Machines, “Taylor”, 
Types S-6-1, S-48-4 incl. 


* ok O* 
Fittings 
Tue DuncaN ELEcTRICAL Com- 


pANy, Limirep, 2 Inspector St., Mon- 
treal, Que. 
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Medium Base Sockets, “D.E.Co.” 

Brass Shell, Cat. Nos. 661, 663. 

Porcelain Shell, Cat. Nos. 11026, 
11029, 11032. 

Medium Base Receptacles 

Brass Shell, Cat. Nos. 9185, 50717, 
60020. 

All porcelain, 


11036. 


Cat aNos 11.035; 


“HEINEMANN ELEctRIc Co., THE, 
500 Girard Ave., Philadelphia, Pa., 

Cartridge Fuse’ Cutout Bases, 
“H.E.Co.” (as listed on Underwriters’ 
Laboratories card dated, August 26, 
LO Ziae | 

Plug Fuse Cutout Bases, “G.H.Co.”, 
Wate Nos, 91935, 521 3597165,. 2199, 
2587, 2965, 8042. 


Switches 
CANADIAN GENERAL ELECTRIC 


Company, Limitep, Hotpoint Works 
Division, Stratford, Ont. 

Combination Snap Switch and Fuse. 
“Hotpoint,” Cat. No. S115. 

SQUARE D Company CANADA LIm- 
ITED, Walkerville, Ont. 

Enclosed Switches, Fused, Sheet- 
metal cases, Cat. Nos. 6251, 6311, 


6312, 6313, 97312-97316 incl., 97211 
82117 825 16-8252..8253: 

2K , 

LORE GO: UG, (Submittor), 8 

West 40th. St., New York, N.Y. 

Automatic Switches—Clock operated 

Type (as listed on Underwriters’ 

Laboratories card dated April 1, 1924), 
ee Ok 


*KEIL & SON, Francis, 401-25 E. 


163rd. St., New York, N.Y. 
Flush Switches, (as listed on Under- 


writers’ Laboratories card dated 
February 15, 1924). 
Kk 


* PIERCE FUSE CORPORATION OF CAN- 
ADA, Lrp., (Submittor) Bridgeburg, 
Ont. 

BUFFALO FUSE CORPORATION, 
(Mit.)3/7o2, Main uote. bia 

Cartridge Enclosed Fuses—Renew- 
able, ‘Pierce’. 


* x 


*MuUTUAL ELectric & MACHINE 
Co., Detroit, Mich. 

Enclosed Switches (as listed on Un- 
derwriters’ Laboratories cards, dated 
June 24, 1924, October 16, October 19, 


1923). 
* 3K 


Fixtures 


ArT STATUARY AND NOVELTY Co., 
CSubmittor); 106" “Front sine 
Toronto. 

Tue Dominion Toy MANUFACTUR- 
ING Co., Limirep, (Mfr.), 1616 Queen 
St wie borontos 

Portable Electric Lamps, “Dominion 
Toy Mfg. Co.” 


> kK * 
Miscellaneous 


*BELDEN Mra. Co., (Mfir.), 23rd. 
St. and Western Ave., Chicago, III. 
Heater Cord. 


* ok 


*’These devices are under the Under- 
writers’ Laboratories re-examination or 
label service. 
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Ice Problems At Hydro-Electric Plants | 
By T. H. Hogg, Chief Hydraulic Engineer, H. E. P. C. of Ont. 


Paper Presented at Annual Meeting of the American Society of 
Civil Engineers at Detroit, October 24th., 1924. 


HEN discussing the pro- 
blem of ice in power 
plants, we will consider 
the various formations 
of ice which give rise to difficulties 
in operation, and I have therefore 
divided up the discussion under the 
headings of these several varieties 
in their more troublesome forms. 
FRaAzit, Ice. 

Frazil or “needle” ice consists of 
ice crystals which form when 
water is chilled below the critical 
freezing temperature, but is so 
agitated or travelling at 
velocity that ordinary sheet ice is 
prevented from forming. This ice 
will, of course, be formed in swift 
moving streams or in rapids. The 
amount of it carried by the water 
is sometimes so great as to repre- 
sent a very large proportion of the 
total volume of the river or stream. 
The troubles resulting from frazil 


Stich) ia 


ice are of a varied nature, and are 
very serious in that the accumula- 


tion of this form of ice under cer- 
tain conditions is most rapid and 
very insidious. In some cases its 
presence not being known until a 
total interruption of the water sup- 
ply occurs. 

One of the most frequent troubles 
arising from frazil ice is the block- 
ing of racks. Ice in this form, tra- 
velling in the water, when meeting 
a cold object, such as the steel rack 
bar, immediately adheres to the 
same and builds up on the structure 
with surprising rapidity, resulting 
finally in a complete blocking of the 
entrance or possibly in the failure 
of the racks due to the unbalanced 
pressure. I can call to mind in my 
Own experience two instances of 
failure of rack structures which 
caused a complete shut-down of 
the development until the broken 
The 
racks, themselves, in these instan- 
ces were carried by a supporting 
steel structure which had not been 


members could be replaced. 
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designed to resist the full head of 


water against it, with the result 
that when the openings became en- 
tirely blocked the supporting struc- 
ture failed. When these racks were 
replaced the supporting structures 
re-designed to 


carry the full head which it would 


in each case were 


be possible to have against them, 
and the rack sections themselves 
were designed to fail under a much 
lower head. 

~DESIGN OF RACKS. 

Where means cannot be taken to 
prevent the formation of frazil ice 
and ts: deposit -On=thertacks,: and 
in cases in Northern latitudes where 


the racks are carried on supporting 


should al- 
ways be designed to withstand the 


structures, these latter 


full head which might come from 
complete the racks. 
Thus a blockage from frazil ice can 
only result in a_ shut-down until 
the screens 


can be removed or broken section 


blocking of 


such time as blocked 


of rack replaced, whereas the fail- 
ure of the supporting —siructires 
may mean a shut-down of the en- 
tire plant for a considerable period. 
In plants the 


and its self-contained 


where rack section 
supporting 
frame'is removable it has» beem our 
practiceto. desion the =suppertng 
frame for a head of only eight or 
ten teet with a stress ;clocesramune 
elastic limit. If these racks fail the 
broken section can be readily pull- 
ed out and a spare section dropped 
in. Wherever possible this latter 


type of construction is being adopt- 
ea: 

Various means preventing 
the accumulation. of “itazil 


for 
Coase! 
racks have been tried, one of them 
being the passing of steam through 
hollow rack bars to keep the metal 
slightly above freezing tempera- 
ture. This has met with only small 
success, as the openings in the rack 
bars tend to block up and the steam 
pipes to leak, causing an excessive 
use of steam and cold portions of 
rack to which the frazil ice adheres. 
Another expedient for warming the 
racks “has been the passing of a 
current through the-racks, but: this 
also, as well as the use of wooden 
racks, has been found to be only 
partially successful. In all Northern 
latitudes, if built in the open, the 
top of the racks should, of course, 
be kept below low water level, or 
a building which can be heated to 
a few degrees above freezing placed 
over the rack openings. This is very 
effective in preventing rack block- 
age, 

In some plants the pulling out of 
the racks during the time of frazil 


IHE BULLETIN 


447 


COU 


ice, Mas been resorted, to, but’ of 
course subjects the turbines to the 
danger of any foreign matter which 
may be in the stream. Some years 
ago in a plant on the Ottawa River, 
irazil ice became so packed in the 
turbine casing that the unit was 
shut down. Examination showed 
the casing to be practically full of 
more or less solidified ice crystals. 
ivseee, ieans, of keeping the), unit 
conditions a 
steam was 
turned into the casing and the dif- 
ficulty overcome as the casing was 
sufficiently heated to prevent the 
adhering of the ice. In cases how- 
ever where this difficulty is en- 
countered very beneficial results no 


operating under these 
small amount of live 


doubt can be obtained by providing 
concrete wheel casings with series 
immersion electric heaters, to pre- 
vent the frazil ice from adhering to 
the concrete, as little trouble will 
be experienced from this form of 
ice 1f itcan be kept moving. Trouble 
of this kind can, of course, be ex- 
perienced only where the location 
of the turbine is such that no heat 
reaches the casing or pit from the 
power house. In the case of vertical 
turbines either in concrete or metal 
casings usually sufficient heat is 
conducted through the head cover 
to prevent the adherence. 


ELIMINATING Ice TROUBLE. 


The best 
trouble from frazil or other forms 


way of preventing 
ef ice 1s; of course, a large head 
water pond with a very low velo- 
city which will readily freeze over 
in Winter time. If such a condition 
can be secured no trouble from ice 
need be expected, even in the ex- 


treme Northern latitudes. The Hy- 
dro-Electric Power Commission of 
Ontario are now operating a power 
plant on the Nipigon River in North 
latitude 49. This plant draws its 
supply out of a 
some-15 miles Jong; in which the 
area is Such that the velocity is in- 


head water reach 


appreciable. Ice forms on this pond 


the Winter, 
rotting in place in the Spring. This 
ice cover protects the water under- 
neath which never reaches a freez- 
ing temperature, and thus obviates 
all .trouble.fromeany iormy of. ice. 
Uhis- protective .efiect - is» <accont- 
plished not only by the ice acting 
as an insulator proper, but also due 
to the fact that heat waves of the 
comparatively long length resulting 
from the low temperature of the 
radiating water can not. readily 
pass through the ice into the colder 
air, whereas the very short heat 
waves coming from the high tem- 
perature of the sun can readily pass 
through into the water. This pro- 
tective ice cover is undoubtedly the 
best means of avoiding ice troubles 
during Winter operation, and I do 
not know of a single instance of a 
plant so situated having had any 
difficulty from ice. 


and thickens during 


ANCHOR Ice. 

Anchor ice is the name applied 
to ice which forms on the bed of a 
river as a result of the water com- 
ing in contact with the bottom, 
which has been cooled by radiation. 
‘hesmiee* adheres ston. the colder 
ground or rock as the case may be, 
and soon builds up a submerged 
dam. This results not only in a di- 
of flow this ob- 


minution due to 
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struction, but also a serious condi- 
tion may be experienced when as 
the result of the absorption of 
bright sunlight the bottom of the 
river becomes sufficiently heated to 
cause this mass of ice to break 
loose. When this occurs the rising 
mass very frequently carries with 
it boulders from the river bed. Ow- 
ing to its more or less porous 
nature and the presence of this 
heavier foreign matter large blocks 
of (this#ice may lege apastially jor 
wholly submerged in the 
This enables them to be drawn 
under protective curtain walls, and 
if, as is frequently the case, the 
racks at the entrance to pipe lines 
or turbine pits have been  with- 
drawn to prevent blocking, these 
masses may enter, perhaps com- 
pletely filling the turbine cases. 
Even though the ice itself may be- 
come sufficiently broken up in the 
turbine to pass through, or may 
be in blocks small enough to do so, 
the rocks or detritus embedded in 
it may be left in the turbine casing 
or jammed in the gates, perhaps 
breaking the seriously 
they orunnerse’ 1 rouble 
from this source has been encoun- 
tered in several of the plants at 
Niagara Falls, and while the present 
day tendency to large units results 
in openings sufficiently large to 
pass ice of considerable size, at the 
same time the danger from the 
suspended still 
Exists: 


water. 


same or 
damaging 


foreign material 


Ice SKIMMERS. 
Various means of preventing the 
entrance of this ice may be em- 
ployed, such as ice skimmers, lead- 


ing to a chute or other disposals, 
curtain walls, overflow walls. As 
examples of the latter the installa- 
tion at the Ontario Power Co. and 
the Toronto Power Co.’s plants, at 
Niagara Falls are typical. In these 
two instances the overflow walls 
consist of a curving concrete spill- 
way section, which extends from 
the shores out into the river form- 
ing a pool or basin at the upper 
level of the rapids in which they 
are located. The elevation of the 
crest is such that a continuous flow 
over it of 2 to 3 ft. in depth is main- 
tained, carrying with it a good pro- 
portion of the surface ice which 
has entered the basin. In the case 
of the Ontario Power Co., the outer 
end of this basin is protected by a 
curtain wall set almost parallel to 
the flow of the river at this point. 
This proves very effective in de- 
flecting a great deal of the surface 
ice but neither it nor the overflow 
from the basin overcomes the dif- 
ficulty from the low flowing anchor 
ice: 
GATHERING TUBES. 

Another later expedient is the use 
of a series of gathering tubes on 
the river bottom by means of which 
the water required is withdrawn 
from over a large area with such 
a small downward velocity that the 
suction is not sufficient to over- 
come the buoyancy of the floating 
ice. This type of intake in conjunc- 
tion with the usual curtain wall has 
been designed for the Chippawa- 
Queenston canal. Only the curtain 
wall portion has been constructed 
up to date, and this has quite effec- 
tively prevented the entrance of ice 
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with the amount of water which 
up to the present time has been 
withdrawn from the Niagara River. 
This type of intake is equally effec- 
tive against cake or bordage ice 
which is perhaps the greatest 
source of trouble on the Niagara 
River. 
SURFACE AND CAKE ICE. 


Sutriace) and cakesicelis the. ice 
which forms along the edges and 
on the surface of lakes and rivers. 
Fluctuations in water level or wind, 
may cause this ice to break up or 
become loosened and it may then 
come down stream causing jams or 
packs with restriction of flow in 
the lower reaches or forebay. A 
continual accumulation of this kind 
may result in a complete stoppage 
of flow unless some means are pro- 
vided for its disposal, and also for 
preventing its entrance into canals 
or forebays. 

The formation of these jams and 
the filling up of the forebay and 
entrance chambers are the most 
serious consequences resulting from 
this form of ice. Two factors which 
may, @play “ah.< important, part «in 
effects of cake ice are the direction 
of the prevailing wind and of the 
current relative to the intake from 
the river. An instance of this is to 
be found in the Niagara River 
where the prevailing wind in the 
section above the falls is toward 
the American shore. This drives a 
large proportion of the ice to the 
American side of the river and ob- 
servations have shown that with a 
heavy run of ice in the river on the 
American side that the Canadian 
shore may be practically free. 


Good results in preventing the 
entrance of floating ice have been 
obtained by the use of booms for 
deflecting the surface water and 
ice away from the intake mouth. 
This method requires for success, a 
fortuitous direction of wind or cur- 
rents, since if these tend constant- 
ly toward the boom the ice will 
pile up and force its way under. 


One method of preventing the 
jamming of this floating ice is the 
use of tugs or ice breakers to main- 
tain an open channel down which 
the ice can flow with the current, 
or be carried along by sweeps or 
drags to a chute or overflow ar- 
ranged for its disposal. 


IMMERSION HEATERS. 


Asean means, of, preventing. the 
formation of, or of breaking an ice 
jam, there appears to be consider- 
able possibilities in the introduction 
of heat either in the form of warm 
water, immersion heaters or of 
rheostats. Attention is drawn to an 
experiment carried out in a plant 
in Quebec, where the output of one 
unit, approximately 6,000 kw. was 
used by means of a water rheostat 
to break up a large jam in the fore- 
bay. In less than two hours after 
turning on of the current the ice 
disappeared, having broken up and 
passed through the units. 

An interesting comparison is to 
be found between the ice problems 
which exist on the Niagara and 
St. Lawrence Rivers. In April, 1909, 
and again in February of this year 
to (asllesser extents aserious -jam 
occurred in the Niagara River, the 
earlier one resulting in a maximum 
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rise in water level of approximately 
60 fit. The river during a period of 
the Winter of the present year was 
practically’ Tull “orice rom ake 
Erie to Lake Ontario and in the 
gorge below the falls was a solid 
mass, in places 40 ft. thick, extend- 
ing from Lake Ontario up to above 
Queenston’ Chis=resiited= in “rise 
in tailwater level of approximately 
15 ft.. at the Queenston power 
house. The reason for this abnormal 
condition is found in the fact that 
the open water of Lake Erie: ex- 
tends absolutely unbroken into the 
mouth of the Niagara River so that 
the ice which has formed during 
cold weather over Lake Erie, and 
subsequently broken up by wind on 
the lake, flows unobstructed in the 
funnel-like mouth of the Niagara 
River. On passing over the falls 
into the narrow gorge below, this 
ice piles up with the results as in- 
dicated above. 

ST. Lawrence Ick Prosiems. 

In comparison, I would call your 
attention to the conditions which 
existvat the Head@ot the ot. Law- 
rence River. Here we have a great 
area of land-locked sinuous chan- 
nels extending from Wolfe Island 
nearly to Prescott. The climate in 
this region has more of the char- 
acteristics of a Northern Winter 
than the more or less temperate 
weather of the Lake Erie region. 
The ice. forms early in the Winter 
and usually remains until the Spring 
break-up. Ice formed in the open 
reaches of Lake Ontario which 
may subsequently be broken up by 
wind and driven to this end of. the 
lake, is prevented by this barrier 


from entering the river and the ef- 
fective discharge section at the 
entrance to this barrier is so great, 
and low 
that suction effect is not sufficient 
to overcome the buoyancy of float- 
ing ice, with the result that it floats 
here until Spring, and then melts, 
while the barrier ice itself locked 
between the shores of the Thou- 
sand Islands rots in place. Thus 
these conditions do not present the 
dangerous factors that — similar 
circumstances bring about on the 
Niagara River. 

It is seen then that the ice pro- 
blem which presents itself on the 
St. Lawrence is one that arises from 
ice formed in the river itself, rather 
than from any that is carried into 
the river from Lake Ontaio. The 
St. Lawrence River in Winter time 
becomes a series of alternate sec- 
tions of open water and ice cover. 
In the open water stretches bord- 
age ice forms along the margin of 
the shore, while large quantities of 
frazil, anchor and slush ice are 
formed in the ice free channel. This 
ice is carried down stream by the 
current to lodge against the upper 
edge of the ice sheet in the covered 
section where it is either swept 
under by the current and carried 
along until the reduced velocity 
permits it to rise and adhere to the 
underside of the ice cover or if the 
current is not of sufficient strength 
it builds back or “packs” upstream 
from the edge of the ice sheet. In 
either case the ice accumulation 
causes a reduction in cross-section- 
al area, and consequent rise in sur- 
face level. Under present conditions 


the resulting velocity so 
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serious jams occur on an average of 
about one year in tén, so that if 


preventive measures which will un- 


doubtedly be taken in connection 
with a development of power on 
the river do not improve conditions 
over those existing under the natu- 
tal. state. ot the river, a 
reduction in the amount of energy 
penetrated need only, <bemexpected 
at these long intervals. 


serious 


CAUSE OF IcE JAMS. 

A study of the history of ice jams 
reveals the fact that-those which 
have occurred in the upper sections 
of the river between Barnhart Is- 
land and Morrisburg have without 
exception been caused in the first 
stance by fields of ice formed in 
the bays swinging out and blocking 
the open channel. It has been noted 
also that this has occurred at cer- 
tain critical points on the river. For 
this reason there is little doubt that 
jams could be prevented by locating 
proper equipment and taking prompt 
measures to break open the jam at 
these critical points. 


In the absence of jams the sur- 
face slope under ordinary Winter 
conditions varies but slightly from 
that which obtains during the sum- 
mer. In this connection it has been 
observed in a stretch of the river, 


of approximately 12 miles, where ‘the 
marginal ice was formed over 50% 
of the total area of the river, leaving an 
open section down the main channel, 
that for similar discharge the total 
fall was increased only a few tenths 
of a foot over that for Summer con- 
ditions. 

It would appear that the most 
effective means for combatting the 
ice problem on this river, is to pre- 
vent the formation of ice jams or 
packs by maintaining an open water 
channel throughout the full length 
of the power reach. 


In conjunction with this plan of 
keeping the ice constantly in mo- 
tion, the various structures should 
be located so as to offer the mini- 
mum of obstruction to the flow of 
ice in the stream. 


Observation has shown that the 
flowing ice tends to follow either 
one shore or the other depending 
on the direction of the wind. By 
locating the power house approxi- 
mately parallel to the main flow and 
in mid-stream and with the provi- 
sion of wide sluice gates at either 
end, means for handling a flow of 
ice under all conditions with the 
least possibility of accumulation in 
front of the power house can be 
provided. 


A. M. E. U. Convention 
at King Edward Hotel, Toronto 


January 28 and 29, 1925 
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The Generation of Hydro-Electric Power 
in Canada 


The Progress in Canadian Practice in Connection with 
Hydraulic Power Development 


By H. G. Acres, Hydro-Electric Power Commission of Ontario 


Extracts from Paper presented at the World Power Conference 


(Continued from November Number) 


WaATER-WHEEL GENERATORS. 


S in the case of turbines, the 
most conspicuous feature of 
Canadian practice in gener- 
ator construction, apart from 
size, and in fact largely due to this 
factor,is necessarily a most pronounced 
general tendency toward the use 
of vertical settings, as evidenced by 
their adoption in most of the more 
modern installations now _ operat- 
ing, as well as those under 
struction, or projected. The main 
reasons underlying this phase of 
the situation having been covered, 
it is now only necessary to discuss 
the resultant effect on 
generator practice. 


Come 


moderr 


One factor which it is now proper 
to emphasize, as having contributed 
in a very essential degree to the 
vogue of the “super-turbine”, and 
the popularity of vertical settings 
in general, is the highly perfected 
status of thrust-bearing construc- 
tion. 


The development of the art in 
this latter instance exemplified a 
condition often met with ‘in the 
field of engineering, where an in- 
herently sound principle, after hav- 
ing been applied in a primitive way, 


suffers a period of arrested devel- 
opment, and perhaps years after- 
wards is practically re-discovered, 
and becomes the basis of the ulti- 
mate solution. 

In. thé, early-idays.ot) hydraulic 
development, the step-bearing, a 
form of combined thrust and guide 
bearing located under the runner, 
was used almost exclusively for the 
support of the revolving element. 
The subsequent gradual increase in 
the speed and capacity of turbine 
runners then began to introduce 
problems of pressure intensity, de- 
preciation and accessibility, which 
the designers of that day solved, 
not by improving the step-bearing 
principle, but by abandoning it, and 
inaugurating, as a result, the era of 
the horizontal shaft-turbine. This 
led to advanced development in 
bearings of the pillow-block type, 
together with the introduction of 
marine type thrust bearings to take 
up unbalanced runner thrust, a 
double requirement which gave rise 
to serious problems when the de- 
velopment of electrical generation 
and transmission called for contin- 
uously increasing turbine capacity 
and speed. 

The orginal turbines installed in 
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1896 at Niagara represented the 
first reversion to the primitive basic 
principle. They were the super-tur- 
bines of that period, and were of 
the vertical shaft type. The revolv- 
ing weight of these units was par- 
tially suspended from, and partially 
super-imposed upon, a step-bearing 
located above the runner and im- 
mediately below the generator, 
thus removing one of the main dis- 
advantages of this type of bearing, 
that of inaccessibility. A further 
important innovation was the ap- 
plication of external pressure to a 
film of oil which was forced in be- 
tween the moving and stationary 
elements of the bearing. This oil 
was usually supplied by gear driven 
plunger pumps at pressures varying 
from 80 to 350 pounds per square 
inch, and maintained an oil film 
from two to four-thousandths of 
an inch thick between the bearing 
discs. 


The oil pressure thrust bearing 
had a vogue of many years’ dura- 
tion, and some bearings of this 
type are still in operation. Their 
disabilities are: high investment 
and maintenance cost, mechanical 
complexity, and high temperature, 
resulting in low oil viscosity and 
high energy losses. Also, even a 
momentary failure of the pressure 
oil supply usually results in the loss 
of the bearing. 

Finally, in America, about 1898, 
the ultimate conception was devel- 
oped by Professor Kingsbury, as the 
true embodiment of a basic princi- 
ple first established by the experi- 
ments of Tower in 1863, and after- 
wards mathematically demonstrat- 


ed -by Professor Reynolds. The 
Kingsbury principle, as exemplified 
injthe* various commiercial - types 
now in use in Canada and the 
United States, constitutes an out- 
standing example of the simple and 
efficient application of a natural 
law. 


Briefly, this type of thrust-bear- 
ing has the following characteris- 
tics, which distinguish it from its 
external oil-pressure prototype, and 
make it an eminently suitable me- 
for supporting, within 
comparatively small 


chanism 
dimensional 
limits, the revolving weight of the 
largest hydro-electric unit. 
(aye the esource: ot ‘oil’ supply “4s 
Stavicy andeinteeral” with -the 
bearing itself. 

The oil supply is “unlimited” in 
the sense necessary to 


(b) 
con- 
form with the laws of viscous 
fluids, as enunciated by Pro- 
fessor Reynolds. 

The formation of the “press- 
ure wedge” is not induced by 


(c) 


any external agency, but by 
the motion of the bearing it- 
seli,jand@by providing for “a 
very slight lack of parallelism 
between the stationary and 
moving elements. 
(d) The wedge pressure is a direct 
futiction Of tier speed: ot the 
movine selement;- “and-~ the 
thickness of the oil film is a 
direct function of the fluid 
temperature, which can be re- 
gulated within 
limits by the simple expedient 
of water-cooling coils. 


any desired 


In the matter of mechanical sim- 
plicity, and therefore dependability, 
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the merit of the Kingsbury type 
bearing is evident. Also, the now 
almost universal practice of mount- 
ing the bearing over the generator 
represents the ultimate limit of 
development as regards accessi- 
bility. 

The unique feature of the Kings- 
bury type bearing manifests itself, 
however, in the fact that unit press- 
ures as high as .500 pounds per 
square inch can be used with safety. 
This means that the basis of design 
does not need to be a predetermined 
limit of safe unit pressure, but can 
be, and usually is, predetermined 
limit of lost power. In other words, 
the design of this bearing, for any 
specific installation, is primarily a 
problem in efficiency economics, 
and not of mechanical and dimen- 
sional limitations, as governed by 
safe bearing stresses. Where units 
of large capacity are involved, the 
economic power loss seldom works 
out in excess of one-tenth of one 
per cent. of the nominal generator 
rating, the effect of this being im- 
mediately reflected in the “speed- 
no-load” losses of the large modern 
generator, where the total friction 
and windage losses are now of the 
order of one-half of one per cent. 
of rated capacity. 


By reason of the fact that the 
electric generator has for many 
years been an efficient convertor of 
energy, no advance, comparable to 
that made in the case of turbine 
efficiency, has been effected in Can- 
adian generator practice; neverthe- 
less, the factor of increased unit 
capacity has resulted in an appre- 
cilable improvement in this regard, 


to the extent that while 93 per cent. 
is a fair figure for ratings ‘under 
2,000. k.w. efficiencies of 96 to 97.5 
per cent. are now realized, in gen- 
erators of Canadian design and 
manufacture, for ratings ranging 
up from 20,000 k.w. in generators 
of 11,000 to 12,000 volts, and in 
cases where the generator. voltage 
is 6,600 or less, a further gain of 
one-half to three-quarters of one 
per cent. might be obtained. 

Probably the most serious pro- 
blems arising out of the present 
trend in Canadian practice have 
been those associated with the 
purely mechanical features of de- 
sign. These conditions arose from 
the necessity of supporting the to- 
tal revolving weight of the unit 
from the top of the stator frame ; 
from the use of shafts and circulat- 
ing oil guide-bearings of large dia- 
meter; from the necessity of forced 
ventilation; and most important of 
all, from the necessity of maintain- 
ing the safety factor in the rotor 
structure as its weight and cross- 
sectional mass increased with the 
generator rating. 

As regards this latter problem, 
Canadian practice embraces the use 
of two distinct solutions, with the 
same primary object in view: 
namely, to overcome, or to offset, 
the inherent weakness of large 
masses of steel in the spider cast- 
ing. 

Ventilation is classed as a me- 
chanical problem because, in gen- 
erators of the class under discus- 
Sion, it is in almost ali cases ne- 
cessary to dissipate heat by me- 


chanical means. While nothing 
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radical had transpired in Canadian 
practice under this head, the ven- 
tilation of generators has up to the 
present time definitely progressed 
ae an ast by ycateiul attention” to 
detail and gradual refinement of 
design, as generator in- 
creased. It is now being subjected 
to, further intensive study and‘ ex- 
perimental research from a more or 
less original view point. 

From the purely electrical stand- 
point, the main features arising out 
of the evolution of Canadian gen- 
erator practice are, inherent regu- 
lation and fly-wheel effect, excita- 
tion, core loss, and insulation. 

OMe cradial increase in, wit 
capacity has been accompanied by 
proportionately smaller frame di- 
mensions, and a much greater per- 
centage of inherent voltage regula- 
tion, than was hitherto considered 
permissable. The primary reason 
for this trend of development has 
been the perfecting of the automa- 
tic voltage regulator, which is now 
a standard accessory in all import- 
ant Canadian installations. 


ratings 


One disadvantage of the smaller 
frame dimensions is a correspond- 
ing reduction in fly-wheel effect, 
but this condition is more or less 
offset by the fact that large gene- 
rators are almost invariably con- 
‘nected to a transmission network, 
so that in the first place, large per- 
centage load changes are not an 
ordinary condition of operation, and 
secondly, their inherent fly-wheel 
effect is supplemented by the very 
appreciable fly-wheel effect of the 
system as a whole. 

The fundamental idea in all ex- 


CiLatiom@ systems "is: "tO" Use “every 
reasonable means to insure contin- 
UiLywicol service, nis: fs elected by 
using two, sometimes three 
independent supply. 
When the speed of the main units 
is) suitable, it is commofi practice 
im Canada to use a direct connécted 
exciter as the ordinary source of 
excitation. In other cases, particu- 


and 
sources ° Of 


larly where direct connected 
citers are not- practicable, a. central 
turbine driven service alternator 
installation, usually in duplicate, is 
used to drive individual 
generator sets at each main unit; 


ex. 


motor- 


also, where foreign power is avail- 


aples 1 4s frequently “used as “an 


emergency drive for the motor- 
generators. 
The use of direct connected ex- 


citers has been the subject of con- 
siderable controversy, and there is 
still scope for argument in connec- 
tion with dimensional 
limits, as governed by the speed of 
the main unit. On the other hand, 
saving’ 


economic 


an appreciable energy re- 
Siliceimom toe tact ‘that the direct 
connected exciter has the benefit of 
ties miouer Ciliciency of the main 
turbine, while at the same time the 
advent of the automatic voltage 
regulator has eliminated its 
operating disability; namely, the 
reaction on field intensity due to 


main 


inherent speed changes in the main 
unit, on varying load. 

The design of magnetic circuits 
has of recent years been appreci- 
ably improved by the use of low 
loss medium silicon steel in 
construction. In generators of large 
capacity the reduction in core loss, 
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as compared with previous practice, 
ranges as high as one-half of one 
per cent. of rated capacity, for this 
item alone. 

A conspicuous feature of Cana- 
dian generator design, arising di- 
rectly out of the vogue of the 
“super-turbine”’, has been the de- 
velopment in stator-coil insulation 
methods, as governed by mechani- 
cal considerations, and the use of 
higher temperature ratings. Here 
again, as in the case of rotor con- 
struction, Canadian practice 
cludes the use of two more or less 
distinct types. 

To differentiate briefly between 
these two types, which both employ 
mica as the dialectric base, it may 
be said that one type provides for 
a very high degree of heat resist- 
ance, but at the expense of flexi- 
bility, as the high percentage of 
sheet mica employed makes the 
coils stiff and brittle. On the other 
hand, the second type provides for 
flexibility and convenience in hand- 
ling, but at the expense of extreme 
heat resisting capacity. 


ine 


There is very evident merit in 
the use of insulation with extreme 
heat resisting qualities in some 
types of motors, where heavy in- 
termittent overloads are a neces- 
sary condition of operation, and 
where the coils are short and stiff, 
but in large generators, rating up- 
wards from 20,000 k.w., for in- 
stance, low temperature perform- 
ance 1s a very important economic 
characteristic of operation, and the 
necessity for high heat resistance 
therefore not such a vital consid- 
eration. It is for this reason argued 


that a more equitable balance is at- 
tained by providing an insulation 
which has at once a reasonable and 
safe margin of heat resistance, with 
such a degree of flexibility as will 
permit handling, and a _ certain 
amount of distortion, without in- 
jury. This argument still leaves 
open the comparative hazard, as 
regards these two types of insula- 
tion, arising from the possibility of 
such a break-down as might result 
from the current rush of a dead 


short circuit, and it would seem 
that the ideal solution involves 
mechanical as well as_ dialectric 


considerations. Such being the case, 
the best insulation will be that hav- 
ing the highest heat resisting pro- 
perties, even with the inevitable 
accompaniment of stiffness and 
brittleness, if at the same time the 
slot anchorage and the bracing of 
the end turns can be so designed | 
as to preclude any possibility of 
coil displacement or flexure. 


As in the case of the Francis 
type turbine, it is reasonably safe to 
venture the opinion that, as regards 
economy in energy conversion, the 
large Canadian built water-wheel 
generators of the present day are 
not likely to be demodernized by 
future advances in the art. 

Future TREND oF DEVELOPMENT. 

If the future trend of water 
power development in Canada were 
considered in its relationship to 
other native power resources, as it 
properly should be, the scope of 
discussion would be enlarged far 
beyond the limits originally fixed. 
If, however, the discussion is con- 
fined to hydraulic development “per 
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se”, it may be stated- with a fair 
degree of assurance that the future 
holds no prospect of revolutionary 
wavances in the art, such as have 
taken place in the last twenty 
years. 

The means of supporting revolv- 
ing weights, of safely controlling 
static pressure, and of regulating 
long water-columns, have been per- 
fected. The Francis turbine and the 
water-wheel generator have attain- 
ed a degree of efficiency in energy 
conversion which leaves little mar- 
gin for further improvement. The 
supremacy of concrete as the struc- 
tural medium for permanent works 
stands unchallenged. The larger 
unit capacities now used in Canada 
are not likely to be greatly exceed- 
edeou sound premises, So that: in- 


creased unit power concentrations’ 


will not in the future give rise to 
new problems of design. 

It would seem, as a matter of 
fact, that the one conspicuous ex- 
ception to the ruling condition is 
the high speed propellor type tur- 
bine, and even this advance in the 
art, while of a revolutionary na- 
ture, is more an actuality of the 
present than a possibility of the 
future, its merit as a distinct type 
having been already tested in com- 
mercial operation. In other words, 
the type has been created, and the 
future trend of development. will 
be limited to the improvement of 
mechanical details, and to the more 
important matter of extending the 
range of feasible operating heads. 

A less conspicuous, but neverthe- 
less important subject of future 
study is the pitting of turbine run- 


ners. As stated at a previous stage 
of the discussion, a means of pre- 
vention is fairly well established, 
but the agency of the actual pitting 
process is still more or less obscure, 
and may be due to erosion or cor- 
rosion, or a combination of both. 
If erosion is the controlling agency, 
then bronze runners should suffer 
more than’ those of  cast-steel, 
which is not actually the case. If 
corrosion is the controlling agency, 
then cast-steel runners should suf- 
fer more than those of bronze, 
which is in accordance with ascer- 
tained facts. If corrosion is for this 
reason assumed to be the primary 
cause of trouble, it follows that 
there must be some purely local 
condition, induced in and adjacent 
(Om sthes runner passages, “which 
causes oxidation, otherwise the 
pitting action might as well occur 
in the scroll-case or  speed-ring, 
which it does not. Under the cir- 
cumstances, therefore, it might be 
reasonable to suppose that 
velocity, impact and intermittent 
vacuum conditions, as induced by 
part-gate operation, tend_to dis- 
rupt the molecular structure of the 
water and entrained air, with the 
result that sufficient free oxygen is 
released, in and adjacent to the run- 
ner passages, to catise pitting 
through the agency of corrosion. 
A much simpler explanation of 
pitting action might be to the effect 
that certain portions of the runner 
surfaces are alternately wet and 
dry under operating conditions, due 
to the fact that the curvature and 
transitioning of the water passages 
at any point is only perfect for one 


high 
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critical velocity. at that. point. - If, 
therefore, such an alternating cycle 


of conditions persisted continuously 


for long periods, the oxidation pro- 
cess would function more or less 
as in the case of an unprotected 
metal surface in the open air. 

The actual cause of corrosion is 
not, however, essential to the argu- 
ment, the point being that if the pit- 
ting of runners is due to corrosive 
action in any form whatever, a dis- 
tinct advance in the art will be 
achieved if the ideal metal alloy 
can be-evolved; in other words, an 
alloy possessing the oxidation re- 
sisting property of bronze, with the 
strength and cheapness of cast- 
steel. The problem would then be 
solved by reason of the inherent 
characteristics of the material, 
rather than by the expensive alter- 
native of low specific speed and low 
absolute velocities of entrance and 
exits 

Apart from the — specific cases 
above dealt with, the general pro- 
blem of the future trend of devel- 
opment will be largely governed 
by two factors; first, the ultimate 
necessity of developing water 
powers remotely situated and not 
favourably endowed by nature, with 
a. resultant. tendency in- 
creased capital and cost; 
and secondly, a general. scale of 


toward 
annual 


labour and material costs greatly 
in excess of that which existed pre- 
vious to the World War. 

If, as previously observed, the 
above conditions cannot be offset 
to any appreciable extent by advan- 
cing the art from the standpoint of 
operating efficiency, it follows that 


future effort must be concentrated 
on maintaining the present status 
of efficiency, while at the same time 
aiming at reduced costs through 
simplification or revision of the 
methods and processes by which 
the present degree of efficiency has 
been attained. 

Under. .this head, -for «instance, 
might be included the use of remote 
automatic control for low head 
developments of considerable size, 
as a means of reducing operating 
costs; the use of syphonic wheel- . 
pits under low heads, as a means 
of reducing excavation, unwater- 
ing and substructure costs; the use 
of ejector turbines as a means of 
reducing the loss of power to a dis- 
proportionate rise in tail-water 
level during high stages of flow; 
and finally, by the discovery and 
substitution of cheaper materials, 
such, for instance, as a new insulat- 
ing material for generator coils, 
which would be cheaper and more 
workable than mica, and at the 
same time have equal  dialectric 
efficiency and service-ability. This 
last possibility is perhaps the most 
important of all. 

As a matter of fact, there may 
be considerable scope for the ad- 
vancement of the art in the dis- 
covery or development of new ma- 
terials and new combinations of 
metals, and it would be rash _ to 
state that radical and perhaps even 
revolutionary advances, along this 
particular line at least, are not a 
possibility of the future. 

CONCLUSION. 

In the opening chapter, the sub- 

ject matter of this discussion was 


THE BULLETIN 


459 


See TTL OLOMOUC LUO CUCL CTH LOOO OO OU TOOT UMNO OOOH TM TNT TTT TENTH TUTE TNT 


designedly limited to the more in- 
teresting and more or less distinc- 
tive features of a Canadian practice 
in connection with hydraulic power 
production, and for an obvious rea- 
son. In citing these various fea- 
tures an effort has also been made 
to summarize, in a general way, the 
underlying theory involved, and to 
show that in every instance con- 
formity to natural laws, and a ra- 
tional comprehension of the pheno- 
mena of water in motion, has been 
the actuating motive. 

At the same time, an attempt has 
been made to convey the impres- 
sion, more or less by inference, that 


Canada not only possesses water 
power resources of enormous 
tent and value, but has spared no 
effort to develop them in a manner 
fully in keeping with their import- 


€X-+ 


ance as a national asset. 

If, therefore, the subject has been 
presented in such a way as to pro- 
perly bring out these facts, and at 
the same time to impress the read- 
er with the fact that in her pro- 
ficiency in both the structural and 
purely engineering phases of the 
hydraulic art, Canada stands to-day 
on a par with any other nation in 
the world, the objective aimed at 
will have been realized. 
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WINTER CONDITIONS. 
\ ROM the foregoing it is obvious 
~ that as regards the flow in the 
open water months, the condi- 
tions in the St. Lawrence for 
constructing or operating a power plant 
or navigation system are extremely 
favorable. During the winter season, 
however, this is often by no means 
the case. Ice troubles are common 
enough in all Canadian rivers, but 
with a river whose regular flow is 
ten to twenty times that of any 
of the other large power rivers of 
the country, and as great or great- 
er than the flood flow of most of 
them; and where, quite apart from 


the rapids, mid-channel velocities 
run from 5 to 10 ft. per second, the 
difficulties from ice are also’on a 
much greater scale and often of 
quite an unusual and complex char- 
aCteiems a Matter or tact, the ice 
is here the crux of the problem of 
power development and operation, 
especially where the flow of the 
whole river is involved. 

The upper river as far down as 
Prescott usually freezes over early 
in the winter and remains so till 
spring, when the ice melts in place, 
or comes down in sucha disinte- 
grated condition that it can be 
handled without difficulty. Below 
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Prescott the river nowhere freezes 
across except in the expansions of 
Lakes ot, Hrancts. lakes talons: 
and Lake St. Peter, and if it were 
not for them it would remain open 
throughout to tidewater, and the 
period of navigation to Montreal 
would be considerably lengthened 
at both ends of the season. A large 
field of ice may bridge: the open 
channel, but this has only taken 
place with serious effect once in 
eighteen years in the stretch above 
Montreal, and could easily have 
been prevented or dislodged if the 
proper aneéasures  hady been’ taken: 
In the tidal portion ef the river 
above Quebec, this is more difficult 
but not impossible. 

These lake expansions freeze 
over early, while the main channel 
from above the Galops to below 
the Long Sault Rapids remains 
open. A considerable area of bord- 
age ice forms in the bays and sub- 
sidiary channels and where slack 
water and eddies occur in the lee 
of the islands. Beginning early in 
December this ice, unless interrupt- 
ed by thaws accompanied by high 
winds, gradually extends outward, 
encroaching upon the main chan- 
nel till a point is reached where 
the surface velocity is from 2 to 3 
Hepes scCrew len paveapractically 
ceases. Ice of a different kind, how- 
ever, continues to form in the open 


water stretches, throughout the 
winter. Frazil ice forms in open 
water during periods of intense 


cold, particularly at night and in 
cloudy weather. This is the local 
name for a kind of ice which forms 
largely at the surface, in slightly 


under-cooled water, especially when 
agitated. It occurs as fine spicules 
or detached crystals, which are dis- 
seminated more or less throughout 
the body of the water by its mo- 
tion, and which never freeze to- 
gether to form sheet ice. Anchor ice 
forms on the bottom in clear cold 
weather, and when the conditions 
are favorable to terrestrial radia- 
tion. In ithe rapids of the: St. Law 
rence both kinds of ice form very 
readily, even when the weather is 
only moderately cold. In bright 
sunshine and with rising tempera- 
ture the anchor ice loosens its hold 
on the bottom and rises to the sur- 
face, often in large quantities. 
Fragments of bordage ice detach- 
ed by winds. and currents, and drift- 
ing snow, add intermittently to the 
floating burden of anchor ice and 
frazil. At one time, ice of this kind 
gave considerable trouble in the 
operation of power plants by ad- 
hering to and blocking the racks 
and runners, but with the large 
capacity vertical 
wheels of the larger installations, 
and with greater experience in the 
design and location of the plants, 
these difficulties have been practi- 
cally eliminated. It may, therefore, 
now be said generally, and ofthe 
St. Lawrence particularly, that it is 
in the river channels above and be- 
low the plants that the principal 
difficulties with ice are likely to be 
met with. Where the river can be 
kept open, this slush ice is there- 
fore of minor importance; but 
when it meets an ice cover as at 
the head of Lake St. Francis or 
Lake St. Louis, it is either drawn 
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Cross SECTION QF ST LAWRENCE RIVER BrLow CASCADES Rapios 
showing accumulation of fFrazil. 


Fig. 5—Cross-Section Below the Cascades Showing Frazil 


under by the current, or, when this 
is not sufficiently strong, it builds 
beckon, packs; upstream. In..the 
former case ut tends to rise and 
adhere to the under side of the ice 
cover in the eddies and when it 
reaches a point of lower velocity. 
There it accumulates in great 
masses called “hanging dams,” 
Sometimes 46. a depth of 60. ft. or 
ioe Hie so) te ne. jams. thus 
caused raise the level and back the 
water up on the rapids next above. 
When the ice packs, it forms a thick 
and very rough and irregular cover 
of tilted ice cakes, masses of anchor 
ice and frazil, which greatly re- 
strict the flow, and which in it- 
self at once causes a much steeper 
slope and a consequent upstream 
rise in water. level. The ice-cover 
in the ship channel between Lake 
St. Peter and Montreal, is always 
formed by the packing of ice. 


Jams caused by these “hanging 
dams” form in the river opposite 
Montreal, sometimes raising the 
level 16 or 18 ft. and backing the 
water up on the Lachine Rapids 
Wise apoves Similar jams- form fat 
the head of Lake St. Louis, but not 
to the same extent; though one 
vear, 1918, the water rose as much 
as 12 ft. above normal level. More 
serious jams occur at the head of 
Lake St. Francis and in the river 
channels upstream to the Long 


Sault Rapids, where a rise of 15 ft. 
is not unusual, and where in 1918, 
at. the. toot-.ot Barnhardt: Island, 
tieesitesO; sOntiOl ~the proposed 
power plants, the water rose 27 ft. 
above summer level. 

hese are the results of ice jams 
Vs, thevyroccr atepresent. and: with 
practically nothing done in the way 
of prevention or protection except 
at Montreal. Considerable study 
has been given to these problems, 
and there is no doubt that much 
can be done to improve the con- 
ditions by taking measures and 
carrying out works which will 
tend to decrease the jams and to 
assist the river in its natural tend- 
ency to keep itself clear. 


Metuops or DEVELOPMENT. 


It has already been indicated that 
in the development of the “power 
reach” of the St. Lawrence, natural 
conditions have divided it into three 
stretches, each of which must be 
dealt with separately. The two 
lower ones, which are short and 
made up almost entirely of rapids, 
have been shown by the investiga- 
tions of the engineers of the Gov- 
ernment Deep Waterways’ project, 
to be particularly adapted to im- 
provement for navigation by the 
method of side canals, which work 
can be carried out quite independ- 
ently of the development of power. 
The latter is an important feature, 
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in view of the fact that both stret- 
ches are wholly in Canadian terri- 
tory. Besides this the development 
of these powers would naturally 
and advantageously follow those 
of the rapids above. The deep 
waterways’ scheme contemplates an 
ultimate navigation depth of 30 ft., 
but in making the estimates, pro- 
vision has been made for an initial 
minimum depthsoi-2oett cin the 
canal reaches and river channels, 
with the locks and other permanent 
structures constructed for the full 
draft of 30 ft. Por purposes of a 
very general description, it may, 
however, be considered as a 30-ft. 


project, 
MontTREAL HarzBor TO LAKE 
She louls: 
For the lowest stretch, from 


Montreal Harbor to Lake St. Louis, 
several alierhatives «plans. jot. a 
canal about 9 miles in length have 
been proposed, differing principally 
in the route chosen. One of these, 
which may be the one finally 
adopted, is shown’in a diagramma- 
tic way in Figs. 6 and 6a. It begins 


PLAN OF 
LACHINE RAPIDS PROJECT 
ST. LAWRENCE RIVER 


ENF 
. Rae Lock.2 
aaa 


with an entrance lock No. 1, in 
Montreal Harbor, and this number- 
ing is continued throughout the 
whole stretch of the river up to 
Lock No. 9, a little above Morris- 
burg, which completes the total 
lift. Lock No. 1, with a lift of from 
22 to 32 ft., according to the river 
stage, leads to a section constructed 
in the river, and carried between an 
outside retaining wall and embank- 
ment, and a levee or flood protec- 
tion dyke which is already in ex- 
istence along the river shore. The 
space thus enclosed may be utilized 
as a high level shipping basin, form- 
ing part of a scheme for greatly 
increasing the terminal and dock 
facilities of the harbor. Lock No. 2 
is located at the further end of this 
section, and has 2 litt of 43 ot. ihe 
next section turns Northward to- 
wards the present Lachine Canal 
and leads to Lock No. 3, with a low 
and variable lift, according to the 
stage of the river. The canal enters 
the lake about 2 miles further West, 
from which point the excavation of 
a channel is necessary for several 
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miles before deep water is reached. 

The plans provide for locks 860 
ft. long and 80 ft. wide, which are 
the dimensions adopted for the new 
Welland ship canal, now under con- 
struction, between Lake Erie and 
Lake Ontario. The canal sections 
are to be excavated to a minimum 
bottom width of 200 ft. in through 
cuttings and 450 ft. in the river 
channels, which is the width of the 
ship channel below Montreal. A dam 
and power house is shown in Fig. 
6. The dam will control the flow 
and may be utilized to maintain a 
low water level in Lake St. Louis 
5-ft; or so greater than.at present 
without raising the maximum ele- 
vation, and perhaps to provide the 
increase in depth when the change 
is made from 25 to 30-ft. naviga- 
tion. 

The 30-ft. project is estimated to 
cost about $70,000,000, and the 
power plant about $85,000,000 more, 
though these estimates do not ap- 
pear include interest during 
construction and certain other over- 
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head charges. The amount of power 
to be obtained as estimated to be 
about 700,000 h.p. in summer, but 
less in winter, due to the ice jams 
in the river below, which makes 
this one of the most expensive and 
least atiractive, of the different 
sites available. In any case it should 
be deferred until the development 
has been carried out in the second 
reach between Lakes St. Francis 
DUG ot. 1eOUlses 
LAKE ST. FRANCIS AND LAKE 
Sad OUls, 

In this stretch the conditions are 
unusually favorable to the side 
canal method. Between the two 
lakes, on both. sides-of.the river, 
there is a level bench of land for 
nearly the whole distance, which 
lends itself to easy canal construc- 
tion;: and. in. which. the. total. fall is 
largely concentrated near the lower 
end where the main lift locks may 
be. conveniently located. - It -is,..of 
course, possible to. canalize the 
river, but important plants already 
existing would be interfered with, 
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Fig. 6a—Profile for Government Project at Lachine Rapids 
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Fig. 7—Two Government Development Plans, Coteau-Cascades Project 


and the cost would be otherwise 
excessive. 


The government plans offer two 


methods of development, both of 
which are indicated in Fig. 7. In 
one of these the navigation and 


power projects are to be carried out 
as two entirely separate schemes. 
Navigation is provided for by a 
side canal on the South side of the 
river as shown. A_ double 

flight of locks, .Nos. 4 and 5, 
located at the lower end 

NMelocheville; “on sake: St. Louis, 
which will raise the water level to 
that of Lake St. Francis. A guard 
lock, No. 6, is located at the Lake 
St. Francis end, where a dredged 
channel, a jetty to prevent 
is scarred: out for 


twin 
are 
near 


with 
CLOSS -CUFFECHIECS. 


some distance into the lake. The 
cost of a 30-ft. navigation canal is 
given as about $40,000,000. The 


power development is shown on the 
opposite side of the river. It cons 
sists of a dam across the river, be- 
tween the Coteau and Cedar Rapids, 
which would drown out the former 


and bring the Lake St. Francis 


level down to the entrance of a 
power canal 1,500 ft. wide and 40 
ft. deep, leading to a power house 
just North of Cascades Point, where 
over 1,600,000 continuous h.p. can 
be developed with the whole flow 
of the river available. Some exca- 
vation would be necessary through 
the crest of the Coteau Rapids, The 
estimated cost of this power devel- 
opment is given as $152,000,000. 
The other method of devel 

ment considered is also shown in 
Fig. 7. In this case both power and 
navigation canals are on the North 
side of the river as shown, and the 
dam serves both purposes. At the 
Lake St. Louis end there is a lock, 
No. 4, with a lift of 39 ft. followed. 
as shown on the profile, (Fig. 7a), 

by another lock, No. 5, of about the 
same lift. A guard gate is located 
near where the 


elop- 


canal enters the 
river. The main dam, which is pro- 
vided with 
gates, 


and control 
crosses the~river from _ be- 
low the power canal to De Sala- 
berry or Grande Isle, along which 
it is continued by 


spillway 


an embankment 
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to a partial regulating dam and low 
lift lock No 6, located near the head 
of the Coteau Rapids. The estimated 
cost of the combined navigation and 
power schemes if carried out at the 
same time, is given as about $12,- 
000,000 less than by the first 
scheme. 
PRESCOTT TO CORNWALL. 

The general physical features in 
‘this stretch of the river have al- 
ready been shown to differ from 
those of the two lower stretches. 
The total fall is distributed over a 
distance or neatly -°50 “miles, and, 
between the three main rapids, the 
river is navigable in both directions. 
Investigations carried on for sever- 
al, years by the -Hydro-Eleciric 
Power Commission of Ontario, in 
connection with projects for the 
development of the entire flow of 
the river for power, have shown 
that many of the works necessary 
for this purpose will also be re- 
quired for the canalization of the 


river which is the method of im- 


provement most suitable to the na- 
tural conditions. This conclusion 
was also reached by the deep water- 
way engineers, when studying the 
question primarily from the point 
of view of navigation. There are 
several other reasons why this 
Stretch -should be considered ina 
sepatate category. |For , example, 
it is for its entire length the inter- 
national portion of the river, in 
which the power belongs jointly to 
Canada and the United States, and 
where the development involves co- 
operation on the part of both coun- 
tries. It is also the portion of the 
river which lies within the bound- 
aries of the Province of Ontario, 
where the general policy of power 
development is quite different from 
tat Of thes Province: of*. Ouebec. 
through which the rest of the river 
flows. Its improvement is the next 
step, following in natural sequence 
the completion of the new Welland 
Canal in the deep waterways pro- 
ject, and the drowning out of the 
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Fig. 7a—Profile Showing Government Proposals, Coteau-Cascades Project 
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rapids should begin at the upper end 
of the river on account of the pro- 
tection from ice thus afforded in 
the construction and operation. of 
works lower down. And, finally, 
there is a pressing demand in each 
country for its share of. all the 
power available as fast as it can be 
developed. 

Two general methods of improve- 
ment are possible, a double devel- 
opment scheme and a single devel- 
opment scheme. In the former, the 
works would be carried out in two 
stages, the upper of which would 
include the Galops Rapids and Ra- 
pide Plat, and the lower the Far- 
ran’s Point and Long Sault Rapids. 
By this method the river would be 
confined to as great an extent as 
possible within its present banks. 
with practically no flooding below 
Morrisburg. In the single develop- 
ment scheme, the entire fall avail- 
able for power should be concen- 
trated ‘at ithe, foot.totthe Long 
Sault. There would be a regulating 
dam at the Rapide Plat to control 
the outflow from Lake Ontario. 
This method would cause consider- 
able flooding and requires the con- 
struction of long and high wing 
dams, and a number of enbank- 
ments of various heights. 


SINGLE STAGE DEVELOPMENT. 

Figs. 8 and 8a show in a very 
general way a single stage develop- 
ment very similar to that proposed 
by the government engineers. As in 
all schemes for the improvement of 
the river, a large amount of ex- 
cavation is required through the 
Galops Rapids and at various points 
between there and Morrisburg, in 


order to secure suitable depths and 
velocities for navigation -and the 
highest practicable pool level at the 
dams below. This enlargement of 
the river channel will necessitate 
some means of controlling the flow, 
and this is provided by regulating 
dams at the Rapide Plat across the 
channels on each side of Ogden 
Island. With the water at elevation 
245 above the Galops, a normal 
water level. of about 242 can be 
maintained above the Ogden Island 
dams. There will be a navigation 
lock, No. 9, on the United States 
side with a maximum lift of. 10 
to 12 ft. From Morrisburg to the 
Long Sault no channel improve- 
ments will be required. 


The foot of the Long Sault Ra- 
pids is at the lower end of Barn- 
hart Island, and it is near this point 
that the power plant of the single 
stage development must be placed 
in order to utilize the available 
head. It is impossible to make use 
of the adjacent shores of the river 
at this point as they are much too 
low for the purpose. Fortunately, 
however, Long Sault Island and 
both Barnhart and Sheek Islands 
are considerably higher, and it is 
only by taking advantage of this 
circumstance, and by carrying the 
pool level down between the two 
latter islands, that a single develop- 
ment becomes practicable. 

The normal elevation of the 
water surface above the Long Sault 
Rapids is 202, and that proposed be- 
low the proposed power plant 155. 
The proposed pool level is 231, 
though the power house and other 
structures are to be designed to 
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and leaves the main channel] in the 
middle of the 


increased by 10 


ft. or so. The Little River is the 


permit this to be 


where the 


rapids 
is at Elev 


atiow.17 5. 


Just below this there is to be a 


which separates water surface 


Sheek and Barnhart Islands. It car- 


shallow channel 


long 


spillway dam about 3,800 ft. 


ries less than 5% of the total flow 
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connecting Barnhart and Long 
Sault Islands, and provided at each 
end with a set of Stoney sluices. 
Its crest will be at elevation 231, 
and it will therefor serve to divert 
the main flow into the channel of 
the Little River and down to the 
power plant. In order to retain this 
pool level, a series of lateral dams 
and embankments are _ necessary 
starting from both ends of the 
power plant. On the North side a 
retaining wall and embankment 
over 8,000 ft. long and 100 ft. high 
connects it with Sheek Island, the 
upper end of “which is,‘in turn, 
joined to the North bank of the 
river by heavy embankments with 
core walls. On the South side the 
pool level is carried by way of 
Barnhart Island, the spillway dam, 
Long Sault Island, and a dam and 
power house at the upper end of 
the South Sault channel, to the 
main shore of the river. The main 
shores themselves, for miles fur- 
ther upstream on both sides require 
embankments at a number of points 
to maintain the required elevation. 


The most important of the struc- 
Lunes fust relertedito, is’ the spill- 
way dam, which crosses the river 
at the swiftest and deepest part of 
the rapids, and which is estimated 
to cost upwards of $11,000,000. The 
power house at the head of the 
South Sault channel is to utilize, 
under a headoL-apout zo tt. the 
the existing 
Messena power plant, which is sup- 


water required for 
plied from this channel by a power 
canal 3 miles long, and which dis- 
charges into the Grasse River, a 


tributary flowing at a much lower 
level. 

Navigation is carried from the 
river at Cornwall up into the pool 
and past these works by about 7 
miles of canal, and two locks, Nos. 
7 and 8, located as shown in Fig. 
8, and withilitts;of 48 eandmsieic 
respectively. At the proposed power 
plant at the foot of Barnhart Is- 
land, there will be a Canadian and 
an American power house. To bet- 
ter provide for the handling of 
floating ice, these power houses 
should be placed more nearly paral- 
lel to the direction! of the cusrent 
than shown, and space for a number 
of sluices should be left between 
their lower ends. Their combined 
length is about 3,400 ft., sufficient 
to provide for a total installed cap- 
acity of about 1,780,000 electrical 
horse-power in units of about 
34,000 e.h.p. 

While it would considerably in- 
creasé the lateral idams=and i1em- 
bankments required, as well as the 
area flooded, it is quite feasible to 
maintain a pool level 8 or 9 ft. 
higher than that adopted for this 
scheme of development as described 
above. This elevation, which is that 
of the crest of the spillway of the 
main dam, was really determined 
by the conditions expected during 
the Winter in the river above the 
works. Above the Morrisburg dam 
the enlargement of the channel and 
the raising of the water level, will 
considerably reduce the velocity of 
the current, but it will still be so 
great as to prevent the river freez- 
ing over even in the severest win- 
ter. Below Morrisburg, however, a 
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complete ice cover will form at the 
lower end early in the Winter, and 
extend upwards over the whole 
pool, and as this will be largely 
composed of packed ice, a consider- 
able increase in slope is inevitable. 
The drowning out of the rapids will, 
in itself, greatly reduce the forma- 
tion of frazil and anchor ice, espe- 
cially the latter, which does «not 
readily form in water over 25 or 30 
ipan depthy, wet therstretch ot 
open water from Prescott down, a 
considerable quantity will still form 
especially during periods of severe 
cold. This will lodge beneath the 
rough .ice cover already formed, 
and will still further reduce the pool 
level at the lower end. Whether 
this reduction will or will not ex- 
ceed the amount allowed for is diffi- 
cult to say, but that it will occur 
every year is certain. On the other 
hand, the back water from jams 
Startine sat the head) ot Lake St 
Francis will no doubt be consider- 
ably reduced though not by any 
means entirely prevented. A ‘cer- 
tain amount of slush ice will still 
be formed in the open water below 
the dams and power houses at all 
times, and in the beginning of the 
Winter ‘before the ice cover in the 
river has permanently formed, there 
will be a period during which the 
conditions are particularly favor- 
able to the formation of anchor ice 
or frazil, all of which will pass on 
down to begin the formation of the 
jams below. In any case, the fixing 
of the pool level at an elevation 


which will entail the permanent 
sacrifice of between 100,000 and 
200,000 h.p., Summer as well as 


Winter, whether by reason of the 
unavoidable Winter drop in pool 
level, or the flooding of too much 
land or the risk of depending on so 
many long and high embankments, 
is undoubtedly a very serious fea- 
ture of this method of development. 
DouBLE STAGE DEVELOPMENT. 
The essential difference between 
this method and the single stage 
development is that instead of the 
regulating dam at Morrisburg, 
there will be a combined control 
and power dam, and a power plant 
of about 620,000 h.p. operating un- 
der a head of 28 ft. There will be 
a Barnhart Island power house in 
about the same location but with 
a pool level of 210 instead of 231. 
The river improvements as _ far 
down as the head of Ogden Island 
are identical. At that point the 
navigation channel continues down 
the present main river channel 
North of this island, instead of 
following the Little River channel 
on the South side, as in the single 
development. This other Little 
River at one time carried about 
10% of the total flow, but has been 
closed by a dam for many years. 
The main dam is between Ogden 
Island and the North Shore, and, 
in addition to a section of free spill- 
way, is provided with a set of 
Stoney sluices and a number of sub- 
merged sluices for Winter regula- 
tion. . Theres us:+a (second) *shorter 
regulating dam between the lower 
end of the power plant and the 
South shore. 
The two power houses are in line 
with each other and parallel to the 
general direction of the flow, which 


470 


THE BULLETIN 


SUPPOSE COPO OOOO OU UA LOCO LOU UAUOCOUOTONOUOVOVO OVO OUI OIOUNNOOLOTOTOTUTOTUTUTNTITUTTTTTTTNTETTTN ITNT TNT TTT TTT TTITTTNTTTT TOTTI TNT TT 


is the best possible arrangement as 
far as the avoidance of ice troubles 
at the plant are concerned. The 
over-all length. is about. 4,300 it) 
sufficient to accommodate 66 units 
of 11,000 e.h.p. capacity. Plans are 
being worked out, however, at the 
present time, ito eniploy: «nits of 
about double this capacity which 
will considerably shorten the over- 
— all length and improve the lay-out 
in other ways. The lock, No. 9, will 
be located at the North end of the 
main dam, and will have a lift of 
Zemin 

Extensive channel improvements 
will be made between Morrisburg 
and Barnhart’s Island to obtain the 
required navigation depths and 
velocities, but this will be largely 
at the upper end of the stretch. At 
the lower end the location of the 
main dam and the power houses 
will be substantially the same as in 
the single development, though 
they will be much lower, as the 
head at the power plant will be 55 
instead. of 75 its: There will - be 
practically no dykes or embank- 
ments, and no power house at the 
head of the Long Sault, nor will 
there be any necessity for the long 
and high retaining wall between the 
North end of the power plant and 
Sheek Island. 

Lock No. 7 and the river improve- 
ments below will be exactly as in 
the single stage scheme, but the 
canal will be located at the Eastern 
end of the pool North of Sheek 
Island, from which the line of navi- 
gation will follow the main channel 
of the river to Morrisburg. 

At the double development power 


house at the foot of Barnhart Is- 
land, it is proposed to maintain a 
constant forebay level of 210. The 
lay-out in Fig. 9, shows two power 
houses with a dam and ice sluices 
about 800 ft. in length separating 
the lower ends. As shown they have 
a total length of 3,100, designed to 
accommodate 50 units each of a 
capacity of 25,000 e.h.p. This power 
house can be supplied by the chan- 
nels on both sides of Sheek Island. 

The profile (Fig. 9a) shows that 
in the double development the pool 
levels conform fairly closely to the 
natural profile of the river, the 
principal increase in height being at 
the power houses which are at the 
foot of the rapids. In other words, 
this method of development is in 
harmony with the actual physical 
conditions, and as a consequence 
the river as a rule does not over- 
top its present banks. Such flooding 
as there is, will be almost all above 
the Morrisburg plant where it will 
be exactly the same as in the single 
development. 


With regard to ice effects there 
is a decided difference between the 
two methods. Down as far as 
Morrisburg, and below the Barn- 
hart Island works, the water-level 
conditions under both methods will 
be the same at all times; and in 
the beginning of the Winter before 
the lower pool of the single devel- 
opment freezes over, there will be 
practically no difference anywhere. 
But from Morrisburg to the head 
of the Long Sault the natural level 
is raised so little in the double 
development, that navigable veloci- 
ties are secured in many places only 
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DOUBLE STAGE DEVELOPMENT 
from Morrisburg Dam and Power House 


Full Lines indicate Regulated Shore Lmes, 


Dotled Limes indicete Present Shore Lees 


by enlarging the channel. Hence, 
this portion of the river will remain 
open as at present so far as the 
main channel is concerned, but the 
bordage ice will probably extend 


to Barnhart Island Power House 
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Fig. 9—Proposed Double Stage Morrisburg-Cornwall Development 


further out and cover a relatively 
Sreater area. 

As has been stated before, the 
drowning out of the rapids, and the 
deepening of the main channel will 
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fig. ga—Profile Double Stage Morrisburg-Prescott Development 


Fig. 8a—Profile Single Stage Morrisburg-Prescott Development 


greatly diminish the formation of 
the anchor ice and frazil; but, with 
the>S-continuouse soOpen = channel 
throughout the pools which will be 
maintained under the double de- 
velopment, the quantity which does 
form will in part accumulate under 
the ice in the bays and eddies, but 
largely, no doubt, will be carried 
on downstream to the river below 
Barnhart Island, and assist in the 
formation of the jams which cause 
backwater. On the other hand, spe- 
cial observations, which are con- 
firmed by the regular Winter gauge 
readings, show that the bordage ice 
has little effect on the slope of the 
river. Hence, whatever loss of head 
may result from the action of ice in 
development scheme, 


the double 


will be largely due to backwater. 
This will of course be much less 
than under present conditions and 
in some years will be almost negli- 
gible. The gauge records show that 
it will never be felt in the tailrace 
to any great extent until late in 
January after the peak of the power 
demand has passed. Furthermore, 
there is undoubtedly an important 
element of security in the fact that 
the accumulations of ice which cut 
down the power are formed in the 
river below the plant instead of in 
the pool above. 


The development schemes as out- 
lined in the foregoing must for the 
present be considered as tentative 
only. 
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ESTIMATE OF Cost PrReEscotr To 
CoRNWALL. 


Estimates of cost of the entire 
navigation and power works in this 
stretch were made by the Hydro- 
Electric Power Commission of On- 
tario on the assumption that they 
would be carried out as one con- 
tinuous series of operations. This 
was done in order that they might 
be directly compared with those of 
the government engineers which 
were made on that basis. Based on 
1921 conditions, the total estimate 
for the single development was a 
little less than $210,000,000, and for 
the double development about 
$1,500,000 more. Making allowances 
for the omission of certain items, 
the government estimate for the 
single development (the only one 
considered), would be about 12% 
lower, largely attributable to differ- 
ences in one or two of the unit 
prices adopted. 

A tentative apportionment of the 
total cost of each of the schemes 
to power and navigation was made 
by the Ontario Hydro-Electric 
Power Commission on the basis of 
charging to each project the full 
cost of works required exclusively 


for its particular purposes, and of. 


dividing equally between the two, 
the cost of such works as would 
serve the purposes of both. On this 
basis, the part chargeable to navi- 
gation was about 33% for the single 
development and 27% for the 
double development. Other  esti- 
mates were made by the Power 
Commission of the cost of carrying 
out the works, more in accordance 
with the probable conditions and 


requirements, all of which indicate 
a comparatively low cost per hp. 
year or per kw. hour. 


Power AVAILABLE. 

The quantities of power avail- 
able at the different sites, which 
have been mentioned in the fore- 
going pages, refer to 24-hour power 
which could have been depended 
upon year in and year out for prac- 
tically the whole period of observa- 
tion. Considering, however, the 
extraordinary regularity of the 
flow, and the magnitude and diver- 
sity of the power demand in the 
extensive distribution systems with 
which these plants would be con- 
nected, the power which can _ be 
developed and utilized commercially 
at its full value may be fairly esti- 
mated -as 20% greater than the 
figures given. This means that the 
potential power of the St. Law- 
rence is not far from 5,000,000 h.p. 
and of this about four-fifths belongs 
to Canada. 

Nowhere else in the 
there a group of closely associated 
powers of such magnitude and so 
advantageously located. Close to 
the two largest cities, the greatest 
ocean port, extensive industrial and 
mining areas, they are actually 
within transmission distance of half 
the population of the country. The 
adjacent districts are served by the 
principal railway lines, and water 
transportation is available to the 
centre of the continent and to all 
parts of the world. Under such 
incomparably favorable conditions, 
the mere development of this power 
at low cost will in itself attract in- 
dustries of all kinds, and especially 


world is 
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hydro - electric 
quantities, with 
of an ade- 


those 
energy .in 


requiring 
large 
reasonable assurance 
quate future supply. . 

The development of this power 
for sale outside the country would 
not only <be'of « practically. “no 
general benefit, but would be virtu- 
ally giving away almost the whole 
of its potential value to competitors 
for the sake of a profit on the bare 
cost of production, which cannot 
but be paltry in comparison; and, 
what is worse, it would involve giv- 
ing away with it part of the popu- 
lation to boot, which is the last 
thing Canada can afford to do. Im- 
pressive but unmistakable testi- 
mony as to this is furnished by the 
numerous towns and villages lo- 
cated all over New England 
wherever water power has been 
until now available, many of which 


are in large part French Canadian 
in population, and in all of which 
there are large French Canadian 
communities. 

While water power in itself is one 
of Canada’s most valuable resour- 
ces, it) has an added importance 
from the fact that it is. essential 
to the development and profitable 
exploitation of many of her other 
rich natural resources upon which 
she depends for her future prosper- 
ity. Wisely developed, and utilized 
in the country where it belongs and 
which needs it all, it is not only a 
great Canadian asset, but, taking 
into account, for example, the spe- 
cial opportunity which the develop- 
ment and utilization of the great 
St. Lawrence power offers to the 
scientist, the engineer, and the in- 
dustrialist, it may well be regarded 
as an asset of value to the Empire. 
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Electric Heater Causes Fatal Accident 


Home Made Devices Likely to be Dangerous 


N November 16, in Toronto, 
a young girl was so severe- 
ly burned by an_ electric 
heater that she succumbed 
to her injuries on the following day. 
At the time of the accident she was 
standing near the heater and her 
skirt touched an exposed red hot 
coil and was ignited. 

The accident was investigated by 
the Laboratory, and it was learned 
that the heater was evidently of a 
home made type. An old heater of 
a type (now obsolete) in which 
large frosted bulbs were used as 
heating elements, had been rebuilt 


so as to support two removable 
coils similar to those now used in 
reflector type heaters. These coils 
were screwed into threaded metal 
shells and mounted in such a man- 
ner that both shells and coils were 
completely exposed. Thus a perfect- 
ly harmless device was transformed 
into a dangerous piece of equipment, 
capable either of causing electric 
shock from the exposed “live” 
parts, or of inflicting severe burns 
as in the case of the unfortunate 
victim of this accident. 
Advantage may be taken of this 
accident to warn the public against 
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the careless use of electricity and 
particularly against the use of home 
made devices. “Every man his own 
electrician’ 1s. ani unsafe... motto. 
Electricity when properly used is 
one of the most harmless servants 
of the modern household, but its 
use must be safeguarded by proper 
construction of equipment. Inferior 
materials and poor design will in- 
troduce hazards. It is of course im- 
possible to make anything com- 
pletely “foolproof” and this state- 
ment applies with particular empha- 
sis to electric air heaters of the 
type under discussion. In order that 
the heat may escape quickly the hot 
coil must be exposed to the air and 
thus a hazard is introduced since 
inflammable material may be ig- 
nited by it. However, this hazard 
may be reduced to extremely small 
dimensions by placing a_ suitable 
guard around the heating element. 


The work. of safeguarding the 
user of electricity is one of the acti- 
vities of the Commission. The law 
of Ontario requires that all electri- 
cal devices must be approved by the 
Hydro-Electric Power Commission 
before being offered for sale in the 
Province. The Commission has pre- 
pared Rules and Regulations pro- 
viding for the testing and inspec- 
tion of such devices and the Ap- 
proved Laboratory is entrusted 
with the enforcement of these rules. 
Samples of all electrical devices are 
subjected to severe tests in the 
laboratory to determine whether 
they possess defects in design or 
construction which will introduce 
undue hazard in their use by the 


public. When such defects have 


been removed the device is approv- 
ed by the Commission for sale in 
Ontario. This inspection includes all 
devices likely to be used by un- 
skilled persons, and by the co- 
operation of the Commission and 
the manufacturer in this work, a 
safe standard, of construction is 
maintained. Only approved devices 
are manufactured and sold in On- 
tario. 

Accidents such as that described 
while very regrettable, should not 
lead the public to the conclusion 
that electricity is dangerous. The 
obvious moral is to reduce the pro- 
bability of accident to the minimum 
by using only approved devices, 
such as are offered for sale by all 
reputable dealers. 


u——nese th foun 
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Candidates for Offices 
for 1925 


On the Election Ballots to be sub- 
mitted at the Convention of this Asso- 
ciation on the afternoon of January 28, 
1925, the following names will appear 
as candidates for the various offices :— 
PRESIDENT: V. S. McIntyre. 
VicE-PrEsIDENT: C. E. Schwenger. 

psi He Siar ta 

SECRETARY: S. R. A. Clement. 
TREASURER: D. J. McAuley. 

G. J: Mickler. 
Directors: J. G. Archibald. 

WR, Catton. 

O. H. Scott. 

J. E. Skidmore. 

J. i. Peckoe: 

P: Bi Yates, 
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District DIRECTORS. 
NIAGARA Disteicr:— 
He Ganchell 


GEORGIAN Bay District :— 
jek. Melinden: 
Ey Stapleton: 


HeG Halk NORTHERN ‘DiIstricr.— 
CENTRAL DistTricT:— T. W. Brackinreid. 
GC.“ Pe Barnes: EASTERN DistRicr —— 
Co eriae Walters: Ree ooth 
nF e— a FFr—s 


Some Requisites of Good Lighting 
By PROFESSOR G. R. ANDERSON 


University of Toronto 


HE fitst condition “of ood 
lighting is obviously to en- 
able #usmtomPsce™ spLoperly, 
therefore the conditions of 
perfect vision may be laid down as 


a preliminary. 
Conditions of Perfect Vision. 


1. Object looked at must be_per- 
fectly distinct. 

2. It must have sufficient mag- 
nitude, real or apparent. 

3. It must be sufficiently illum- 
inated. 

4. The image must continue on 
the retina for a sufficient length of 
time. 


Distinctness of Object. 


1. Distinctness of object will be 
secured by: 

(a) Simplicity of detail. Any 
attempt to crowd too much into a 
given space invariably leads to con- 
fusion. 

(b) Contrast with 
ground or suroundings 
shade or colour. 

(c) Clearness of the air, cleanli- 
ness of windows, etc. 


the back- 
either in 


Magnitude of the Object. 

2. It must be-of Sufficient size 
to be appreciated by the eyetatine 
distance at which it is placed. Small 
objects must be held =*closemiiarce:, 
ones may be viewed at a greater 
distance. 

Sufficiency of Illumination. 

3. This is not to*:be® confused 
with sufficient light, there may be 
abundance of light with very poor 
illumination. The illumination is on 
the object viewed, not in the eves 
of the spectator 

Sufficient illumination implies: 


(a) That the light must be di- 
rected on the object. 
Gay hedk: 


amount ; 


must be sufficient in 

(Cc) ‘It must be properly distri- 
buted or diffused; 

(d) The light must be of good 
quality ; 

(e) There 


from glare. 


must be freedom 


Directing the light on the object 
may be accomplished: 
1. By reflection from mirrors, 


reflectors of various material or 
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from the ceiling and walls of the 
room. 

2. By refraction through lenses 
or prisms. 

The amount of illumination re- 
quired depends on the work to be 
accomplished. For example: 

(a) Street lighting 0.1 to 1 foot 
candles. 

(b) House lighting 3 to 5 foot 
candles. 


(c) Industrial lighting (coarse 
work), 3 to 5 foot candles. 

(d) Industrial ~ lighting (fine 
work), 10 foot candles. 

(e) Industrial lighting (extra 


fine), 10 to 20 foot candles. 

(f) Display lighting 20 and up- 
wards. 

As regards distribution, the light 
must come from a more or less ex- 
tended source, shadows from a 
point source such as an arc lamp or 
even a gas filled lamp will be in- 
tense and sharply defined, while 
those from a source enclosed by a 
diffusing globe will be soft and 
luminous. 

Shadowless illumination is not in 
general desirable, so that indirect 
lighting is not in as great favor as it 
was some time ago. Spot light 
effects may be used to emphasize 
any particular point in conjunction 
with general lighting. 

Good Quality in Lighting. 
Good quality in lighting implies: 
(a) Freedom from flickering or 

unsteadiness. 

(b) Freedom from radiation in- 
jurious to the eye, such as found in 
the open arc lamp, the quartz mer- 
cury lamp, etc. 

(c) Color suitable to the work 


in hand. Most artificial light is red- 
der than daylight which should be 
our accepted standard, but this is 
not necessarily an objection. Day- 


light units should be employed 
where discrimination of color is 
required. 

Glare. 


Glare is the greatest defect in 
present day lighting. It may be de- 
fined as any uncomfortable feeling 
caused by excessive light entering 
the eye and so preventing proper 
perception of the objects looked at 
as well as doing injury to the eyes. 
It may be due either to light com- 
ing directly from a source or by 
reflection from a highly illuminated 
surface. 

The following conditions produce 
clare: 

(a) If the brightness of the 
source of light or the illuminated 
surface is too great. 

(b) If the contrast between the 
object and its surroundings is too 
great 100 to 1 gives a glaring con- 
dition. 


(c) If the bright object is too 
large. 
(d) If the angle between the 


source and the line of vision is too 
small. Thirty degrees above hori- 
zontal. 

(e) If the exposure to any one 
of the foregoing conditions is too 
prolonged. 

In addition to the foregoing it 
may be added that good lighting 
should be attractive in appearance 
by day or by night and in harmony 
with the surroundings. It should 


also be reliable and_ efficient in 
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operation. If these conditions are 
fulfilled in any lighting installation 
it will be a credit to the man who 
supplied it and an everlasting joy 
to the man who owns it. 


—The Electrical Dealer and 
Contractor 


domme (08¢ ree (08¢ )—m-<( 


Ontario Hydro Radio Club 
Objects and Aims of the Club 


To afford opportunity for dis- 
cussion of radio subjects among 
members and arrange for talks by 
authorities on the subject, as well 
as demonstrations of apparatus by 
members and manufacturers or 
vendors, 


To encourage the members of 
the staff to instal receiving sets 
(especially sets which do _ not 
radiate), to advise and assist mem- 
bers in the purchase of sets or parts 
and in connection with construct- 
ing of sets and locating of troubles 
in their sets, with a view to having 
them reach the highest possible 
efficiency. (It is felt that the more 
advanced members will gladly assist 
those less experienced.) 


To help to promote radio by all 
legitimate means and_ co-operate 
with other organizations having 
similar objects; to exert all possible 
efforts to reduce radiation 
ference. 


inter- 


To assist those who are confined 
to their home or hospital to acquire 
receiving sets. 


For the Club to broadcast occa- 
sionally for the benefit of the staff 


in Toronto and throughout the Pro- 
vince. 


To support the idea of broadcast- 
ing by the Commission for the pur- 
pose of disseminating information 
of general interest to the people of 
Ontario. 


1 FF — i KF —e 


IN MEMORIAM 


We regret to anounce the death 
of Mr. Thomas Ey McAteeser arr 
McAleese was taken ill with pleuro- 
pneumonia on December 4th., and 
passed away on December 9th., at 
the General Hospital, Niagara Falls, 
Ont. 


Miss Con dicAleese sof tthewe cs 
counts. Payable Dept., H.E.P.C., isa 
daughter and Mr. McAleese’s son, 
Mr.. W. FE. McAleese, is in charge 
of Salvage and Stores Dept., at Nia- 
gara Development. The late Mr. 
McAleese was connected with the 
Hydro Development at Niagara for 
the last-six years,.and by. his*kind 
and amiable disposition, made many 
friends amongst those with whom 
he came in contact. His unexpected 
death has occasioned deep sorrow 
and regret among those who knew 
him and the Bulletin extends its 
sincere sympathy to Miss C. and 
Mr. W. F. McAleese in their be- 
reavement. 


I'HE « BULLETIN 


479 


TUTTLE LAO EO AAO COLOR OAOMAACOR OOOO O ON OREO OONOREAU NON OR OU ON ON ONEOIOTONONUNIONONONOOONENONTONONENUOTOTONUNEOTOTOTENNOTOTOTONTATTTOTTTTNTOTTITTTOTOTOTTTTNTETTTTVTNTITHTTTTTTITITH TTT TTT TTT 


Fypro News 


Central Ontario System 


The village of Pickering is again 
asking the Commission for a sup- 
ply of power and an effort will be 
made to serve the village as part of 
the Whitby Rural District. As the 
capacity of the line between Osha- 
wa and Whitby is limited the ser- 
vice to Pickering will be confined 
to lighting only. An excellent rural 
section exists between Whitby and 
Pickering, many large farms there 
being owned by Toronto business 
men. 

a ee 

A new rural distribution system 
will be commenced shortly to sup- 
ply power to the hamlet of Grafton 
and consumers in Haldimand Town- 
Ship. 

a ee 

A contract for 200 h.p. has been 
signed by the Feldspar Glass \Co. 
Ltd., Oshawa. This power is being 
supplied to the Company for ex- 
perimental purposes and they pro- 
pose to operate an electric furnace 
for the manufacture of ornamental 


glassware. 
aie Sale 2 


Georgian Bay System 


The generators for the South 
Falls generating station, are being 
delivered at the site and installa- 
tion is proceeding. It is expected 
to have the first of the new units 


TEM 


middle of 


in service before the 


January. 
kK * kK 
Niagara System 


ire} *Clinton: = Publie. Utilities’ 
Commission have recently pur- 
chased an office building situated on 
the main street. 
cake se 


A line has recently been complet- 
ed from Milton to Campbellville. 
The C.P.R. Railway will take power 
from this line for pumping pur- 
poses at Guelph Junction. 

ee a 


No. 7 generator, at the Queen- 
ston power house was put in opera- 
tion on the 16th. of this month. 

Se Mee 

Three 250 kv-a. transformers 
have been placed in service in El- 
mira distributing station, replacing 
three 150 kv-a. units, which have 
been removed to Palmerston distri- 
buting station for installation 
there, replacing three 75 kv-a. units 


at that place. 
en eae 


Rideau System 


The Frost and Wood Factory 
and the Malleable Iron Works, at 
Smiths Falls, have started operat- 
ing after a shut-down of several 
months. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in November 1924. 


Appliances 


CLEAR VISION Pump Co. LIMITED, 
510 King Sts. 2, Poronto: 

Motor - driven Air Compressors, 
Model Nos. 432 and 460. 

Tue Lincotn ELEctric CoMPANY 
(Submittor), 136 John St., Toronto. 

THE PEERLESS ELECTRIC COMPANY 
(Mfr.), Warren, Ohio. 

Portable Electric Fans 


~ Peerless: - 


Tue Braun Company, 1515 North 
23rd, ote -bhiladelphiascba. 

Coffee Grinder, “Coles”, Model 48. 

A. G. Mitton (Submittor), 67-69 
Frederick St., Toronto. 

ELecrric Fires Limirep (Mfr.), 
Norwich, Eng. | 

Air Heaters, Models Radium II, 
Radium III, Meridan II, Meridan III, 
and Meridan IV. 

x Ok Ok 

SOUTHERN ELectric Company, 107 
Richmond St., E., Toronto. 

Portable Toaster Stove. 

THE FITZGERALD MANUFACTURING 
Company, Torrington, Conn. 

Electric Air Heaters, “Star”, Model 
(ee 

THE NATIONAL ELEctric HEATING 
Co. Lrmirep, 544 Queen St., E., Tor- 
onto. 

Electric Flat Irons, Cat. Nos. 105, 
1O5B. 


*SPENCER LENS Co., 442 Niagara 
St, ButtaloyeNey 
Automatic Delineascope, Model 25. 
conte 


*MANNING, BowMAN & _ CoO., 
Meriden, Conn. 

Cooking and Liquid Heating Appli- 
ances. 

Percolators. 

Tea BalltPea- Pot: 

‘Toasters. 

Disc Stoves. 

Table Stoves. 

Waffle Iron. 

(As listed on Underwriters’ Labora- 


tories card dated September 16, 1924). 


ok *K * 


Switches 


DuFFIE ELectrIc MANUFACTURING 
Co, Erpss 1303. Ocene ote Ww adorn 
onto. 

Automatic Switch, Magnetic Type 
7Gatneron 

ae ae 

Tue A. B. Ormsspy Company Lim- 
ITED (Submittor), 48 Abell St., Tor- 
onto. 

THe CuTLerR-HAMMER MANUFAC- 
TURING Company (Mfr.), Milwaukee, 
Wis. 

Automatic Switches, Machine-oper- 
ated Type. 

Se - Se 

*PAULDING, INnc., JoHN I., New 
Bedford, Mass. 

Surface Switches, Single-pole, Cat. 
No. 22972; Double-pole, Cat. No. 
22973; Three-way, Cat. No. 22974. 
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Flush Switches (As listed on Under- 
writers’ Laboratories card dated Sept- 
ember 23, 1924). 

rie sowitches, Jl. [nc.”’, Cat. 
No. 1500. 


x xk 


*ALLEN-BRADLEY Co., Milwaukee, 
Wis. 


Automatic Switch, Type J-1552, 
“Allen-Bradley”. 
* Ok OK 


*TNDUSTRIAL CONTROLLER Co., Mil- 
waukee, Wis. 

Push-button stations for use with 
automatic switches, “J.C.” 


Kk sk 


Arrow Exectric Co.,. THe, Hart- 
ford, Conn. ) 

Pendant. Switches, “Arrow’, Cat. 
Nos. 6600, 6602-03, 6679-82 incl., 6700, 
6702-03. 


Fittings 


A. C. SiImmMonps, (Submittor), 321 
King oy. | etonto, 
N.V. ELEctTRcITEITS MAATSCHAPPIJ 


48] 
IELECTROSTOOM (Mfr.), Rotterdam, 
Holland. 
Wire Connectors “Jasper”’. 


7 Pruncreic: Oo, “lie. o4 Ally St, 
Hartford, Conn. 


Fuseless Attachment 
Nos 110i 107,210: 


se kK so 


Blues se Cat: 


*PAULDING, INc., JoHN I., New 
Bedford, Mass. 

Plug Fuse Cut-out Bases, Cat. No. 
LO SSe et elok:. Linea. 

Medium Base Receptacles, Porcelain 
snell Keyless -Cat,2Nos.. 1620, 2757, 
2758, 2760, 4109, 9403, 50715. 

Medium Base Sockets, Weather- 
proof, Porcelain, Keyless, Cat. No. 9366. 

Weatherproof, Composition, 
less, Cat. No. 43309. 

Receptacles for. Attachment Plugs, 
Cat. Nos. 8010, 1438, 1440, 1444, 
thet ee 

Fuseless Rosettes, Cat. Nos. 2500-02 


Key- 


incl., 2550-52 incl., 2693-94, 2696, 
2755, 4203-05 incl., “Paulding”. 
“ * mi 


*’These devices are under the Under- 
Laboratories 
examination service. 


writers’ Label*-or” te- 
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There can be no 
second grade 
Hydro Lamps at 
a lower price. 


Hydro Lamps 
are built to a 
standard — Not 
to a price. 


HYDRO LAMPS 
Quality First and Always! 


All Hydro Lamps before being passed 


by our experts and labelled with the 
Hydro label of quality must come up to 
the Hydro standard of efficiency and life. 


No others will be accepted. 


No others can bear the Hydro label. 


Hydro-Electric Power’ 
Commission of Ontario 


This label is Look for it. 
your guaran- Ask for it, on 
tee of first the lamps 
quality. you buy. 
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Niagara Gorge, Showing Queenston-Chippawa Generating Station 
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HYDRO MUNICIPALITIES 


CENTRAL ONTARIO SYSTEM 


Pop. 
Bellevilleves pa ener kes 12,243 
Bicomticicd tees sre ot ae ee 550 
Bowthanvillesee esa tele ee ee 3,447 
ESrighitonmeeeecrn ee. Ae en ened rae pene 1375) 
CamdenvE asteb wpe noe toe ee 2,982 
Soboursee sy eee Eee eee 5,459 
Golborne. ee Ba gf Lad ee ae 829 
Darlington Iiwpa tae 2s 2 eee 3,407 
Deloray cee eee a ea ie 298 
Deseronto ...... MONEE ok Aare tots tet Meee 1,928 
Pav elockae ek eR eee eee eke 1,266 
Kingston ....... 22,368 
Bakeneld pea a a). eee ee 1,146 
[Sing Savage era es. eee p eka, eam 7,840 
BUOCM ay Bees gue Ayer Cente ae 1,078 
Marmoramer en tate. foes ae enn ee 853 
Mitibroolkaeaee ee eRe WI Re, ox lah 733 
INapane Comet et eee er ei eee 2,992 
INlew Castle secre ee ee ete ee eee 619 
Newburgh Bere DA aa, oe ee Bee 434 
INOrwOO Giese ete en) te eas een eat 711 
Omemeetes sauce ee eee ee see Do, 
OFOn GR e tse ene ee aoe hen ee ea 700 
LOIS ez Kuigs he hectare enue AE aise ie a A cre er 12,246 
Peterboro............ ae cae re ae, 21,790 
RicKenine sliwiomee ee eee Sis, 5 ieee. Ags Se 4,382 
Rictonm Ue gs, Sea Manne esc 3,189 
Port inlopelar mete ers en eee eee 4,567 
Richmond Twp. _....... Fee ee see 1,944 
SCVMIOULM Wiper so ee eee 2,506 
Siriing wares eee) Oe A. toner ere 778 
Trenton Rear nt AP ae eure Sore Oem 5,881 
NWCCC nye MumEr ree Re gn oR, ARE 1.268 
Wiellingtoneccee mere 2 bree ee eee 850 
Wilh Tt yam cree eines Sieh pen cen 4,131 
Wate end Gn fay. ns thse ara eee NG. ete ete 1,785 
Whitby E. Twp......... Ree An see oe hee 3.747 
Ota lee areas ds oun eae eae eee Be: 142,879 
ESSEX COUNTY SYSTEM 
SIMMErS USUI eR eeee eee ence ae 2,820 
Canarculsiycre ene ee Ly eae 50 
Cottam Be he em ree eae Ak 335) 
Essex Se Seer obs a ne eee eee 7 1 (3 
Elarrowageeee ee ee ee Rtas ee 619 
Rsingsvillegaes tet ee ee, a 2,010 
eatiingtonper +. ae eee ete 3,864 
ok Boles ea el eae ee i er Bs 11,449 
EUGENIA SYSTEM 
Altona or ee eee es eee Reid er ne 450 
INAH) UNYBY ose cqscoeacs pes Hkecncos Pa Ne orl 2,316 
Act hUTee eee ee ee EL cr eee eB 1,218 
Brant dwpseeee. BM Seo eee ee ee 
Chatsworth, tae ee eee 326 
Chesley gies en ore steel eee gen ee), 1,803 
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The Power Situation 


By Sir Adam Beck, Chairman, Hydro-Electric Power 
Commission of Ontario 


y N giving a brief comment upon 
some of the outstanding features 
of the work of the Hydro-Electric 
Power Commission of Ontario 
during the past year, I may commence 
by stating that when the returns from 
the municipalities are completed and 
analyzed it will, I believe, be found 
that the year 1924 has been one of 
marked success, and in many branches 
of the work there will be substantial 
surpluses. The seventeenth annual re- 
port of the publicly owned electrical 
undertaking of the municipalities of 
Ontario for 1924 may, therefore, be 
anticipated with the assurance that it 
will be a source of special satisfaction 
to all concerned. 


Ba 


The electrical service given through 
the Commission to rural dwellers will 
have a far-reaching influence upon the 
economic life of the Province. It is 
already a factor of great importance. 
Agriculture still ranks as the most im- 
portant of Provincial activities, and in 
these days, with farm labor relatively 
scarce and costly, anything that lightens 


the heavy manual farm labor is ob- 
viously a great help to the farmer, for, 
as is universally acknowledged, upon 
him in the last analysis rests the pros- 
perity and welfare of the community. 


APPREHENSIVE OF ACUTE SHORTAGE. 


I cannot let this occasion pass with- 
out again expressing the very grave 
concern felt by the Commission and by 
its administrative officers respecting 
the very rapid absorption being made 
of the supplies of electrical energy 
available from those sources already 
under development. No one is better 
circumstanced to appraise the electrical 
needs and demands of the people of 
the Province as a whole than are the 
officers of the Hydro-Electric Power 
Commission. They are daily in close 
touch with all phases of the electrical 
In giving the public the 
warnings which I have expressed during 
the last few years that we are approach- 
ing a very serious shortage of electrical 
energy, I have been guided by a judg- 
ment based upon an intimate knowledge 
of all governing factors—a judgment, 


situation. 
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moreover, that has been confirmed time 
and again by past experiences. 
Urces St. LAWRENCE DEVELOPMENT. 

In addressing the Belleville Board of 
Trade in February last, I took occasion 
to review the whole situation, demon- 
strating how a serious power shortage 
would doubtless materialize in 1926, 
and urged the sympathetic co-operation 
of all interests concerned to facilitate 
the earliest possible development by 
the Commission of the St. Lawrence 
power in the international portion of 
the river. 

At the Queenston-Chippawa plant, 
seven units are now installed, and the 
load on this plant has already reached 
375,000 horsepower. The eighth unit 
is being installed, and unit number 
nine is on order for delivery at the 
earliest possible date, and is expected 
to be in operation by the Fall of 1925. 


Critics ARE PROVEN WRONG. 


There is no doubt that those mis- 
representations made within the last 


few years by those who publicly at- 
tacked the work of the Commission, 
and who belittled the Queenston-Chip- 
pawa development, contending that its 
magnitude was far in excess of what 
any probable demands could justify, 
have done the Province of Ontario a 
very serious injury. Such propaganda 
against the work of the Commission, 
especially during the period within 
which the equipment was being in- 
stalled in the CQueenston-Chippawa 
plant, and its output marketed, exerted 
a most unfavorable influence on those 
who otherwise would have thrown the 
weight of their influence and effort to 
further the much-needed development 
of the water power in the international 
portion of the St. Lawrence River. 
Everything that the Hydro-Electric 
Power Commission could do to nullify 
the effect of misrepresentations that 
have been made was done. 


TrvYING TO AVERT SHORTAGE. 


The Hydro-Electric Power Commis- 
sion, notwithstanding the serious handi- 
caps placed upon its efforts on behalf 
of the development of the St. Lawrence 
River, has by no means been allowing 
the menace of a power shortage to re- 
main without doing everything possible 
to avert it. While steadily continuing 
its representations with regard to the 
advisability of developing the St. Law- 
rence River, the Commission has been 
furthering its plans for the construc- 
tion of a steam-electric plant. In this 
connection, however, the Commission 
has a very difficult problem, because 
the value of an investment in such 
plants depends in large measure upon 
what additional supplies of hydro-elec- 
trical energy may become available in 
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the early future from the unusual por- 
tion of the water power of the St. 
Lawrence or the Niagara Rivers. 

There is now a wholesome optimism 
abroad in the general commercial and 
industrial world, and this optimism 
seems more justifiable than at any 
period since the conclusion of the war. 
Recently The Globe, in an editorial, 
stated : 

“Tt is agreed among economists and 
financiers that the world is turning 
the post-war corner and that it is at 
last getting its feet upon _ solid 
ground.” 

The same editorial concluded that: 

“There are unusual tendencies which 
are bringing Canada, as normally the 
leading wheat-producing country and 
the possessor of the greatest water 
powers anywhere in proportion to pop- 
ulation, into a unique economic posi- 
tion. It is a time for robust Canadian 
faith and enthusiasm.” 


Now, in order that industry in the 
Province of Ontario may be able to 
take full advantage of the returning 
tide of improved commercial, indus- 
trial and general economic conditions, 
it 1s necessary to have available ade- 
quate supplies of electrical energy for 
power purposes. That is, for ex- 
ample, a great field for commercial ex- 
pansion in the production of small 
electrical equipment for industrial, 
municipal, domestic and other uses that 
will be greatly crippled in operation, 
and certainly in expansion, if the elec- 
trical energy necessary for supplying 
such apparatus and equipment can- 
not be delivered. 


In ihe titre: (asin ithe. past, the 
“Hydro” municipalities of the Province 
of Ontario will press forward just as 
rapidly as obstacles impeding progress 
can be removed. 

—The Globe 


Reef Sous Se Ne ty 


Water Power Development In Canada 
By J. B. Challis, Director, Water Power and Reclamation 
Service, Ottawa 


(Extracts from Paper read before British Association for the Advance- 
ment of Science, Toronto, 1924.) 


ANADA is indeed fortunate 
in the nature, extent and 
the location of her power- 
producing resources. Wa- 
ter power is available in every pro- 
vince. It is most bountifully sup- 
plied in the central provinces where 
the need is greatest, whilst the 
other provinces possess almost un- 
limited resources of usable coal. 
These resources of power assure 
beyond peradventure: a continuous 


and progressive industrial develop- 
ment. Water power is one of the 
chief natural advantages of the 
Dominion, and its development 
may, without exaggeration, be 
termed one of the romances of en- 
gineering industry. 

Historically the development of 
water power in Canada may be di- 
vided into three periods, the first 
before 1895, the second from 1895 
to 1910 and the third subsequent 
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to 1910. Incidentally it is of interest 
to note that the two last visits of 
the British Association to this 
country in 1897 and 1909, mark 
very closely the times of change in 
these periods of development. 
The first period, that prior ‘to 
1895, may be described as the period 
of mechanical application of water 
power. Developments were almost 
wholly confined to small installa- 
tions in connection with grist mills, 
saw mills, paper mills, etc., -al- 
though with the introduction of the 
electric generator in the late eigh- 
ties, a few towns situated immedi- 
ately adjacent to water falls se- 
cured electric power at generator 
voltage—as, for instance, the city 
of Ottawa, whete electric power 
was produced and sold about 1890. 
On the whole, the individual in- 
stallations during this period were 
small and at the end of 1895 the 
total for the whole Dominion did 


not exceed 75,000: hip. 
Hypro PowErR INTRODUCED. 


The second period from 1895 to 
1910 may be described as the “In- 
troductory Period of Hydro-Elec- 
tric Power.” The year 1895 signal- 
ized the completion of the first high 
tension electric power transmission 
system in Canada and incidentally 
in the British Empire. This was an 
11,000 volt line carrying power 
from a 1,200 h.p. plant on the Batis- 
can River, Quebec, to the city of 


Three. Kivers, Similar systems 
rapidly came into operation in the 
following years throughout’ the 


Dominion; Montreal received pow- 
er from Lachine in 1898, from 


Chambly in 1901, from Shawinigan 
Falls in 1903 and from Soulanges 
in 1906; Quebec City from Mont- 
morency Falls in 1898; Hamilton 
was served with power from De 
Cew Falls in 1898; Niagara plants 
in Canada came into operation in 
1904, 1905 and 1906; Fort William, 
Ontario, was served from Kaka- 
beka Falls in 1906; Winnipeg, 
Manitoba, from the Winnipeg 
River in 1906; Calgary from the 
Bow River, 1909; Victoria, B.C., 
from the Gold Stream Plant in 
1898; Nelson, B.C., from the Koo- 
tenay River in 1898, and Vancouver, 
B.C., from Coquitlam-Buntzen in 
1904. By the end of the second 
period hydro-electric power had 
been introduced into the principal 
cities of Canada and the total water 
power installation had grown to 
880,000 h.p. , 

The third period, the interval 
subsequent to 1910, may be de- 
cribed as the “Intensive Period of 
Hydro-Electric Installation.” The 
benefits and advantages of hydro- 
electric power having been well 
demonstrated, a great acceleration 
in the utilization of water power 
commenced about the year 1910 and 
has continued up to the present 
with only a slight retardation dur- 
ing the war period. It may now be 
stated that every centre of popula- 
tion of ‘importance in the Domin- 
ion, excepting only a few cities in 
the prairies, is served with hydro- 
electric power and the total water 
power installation at the beginning 
of 1924 had grown to the figure of 
3,227.000 h.p. 


During approximately the last 


hot 
‘ 


THE “BOUDLE TIN 2 


Pee eee 


decade in Canada while the popu- 
lation increased 22%, the water 
power developed increased nearly 
100%, the use of water power in 
industry, 245%, and the capital in- 
vested in manufacturing industries, 
175%. Not only was there large 
growth of purely Canadian manu- 
facturing, but 700 branches of Un= 
ited States factories have been 
established in Canada and _ the 
manufactured portion of Canadian 
exports, which was 11%, is now 
39% of the whole. 

The water power now developed 
in Canada amounting to almost 
three and a quarter million horse- 
power represents, including trans- 
mission and distribution, a capital 
investment of $688,000,000. Despite 
the continuous development that 
has taken place in the past and the 
900,000 h.p. of new construction 
now in hand, the demand constant- 
ly exceeds the supply and it is esti- 
mated that some $300,000,000 of 
additional capital will be needed to 
meet the actual power demand of 
thesnext 10. years. 

The water power available, ordi- 
nary minimum 24 hour continuous 
power, is over 18,000,000 h-p., 
equivalent to an ultimate installa- 
tion of some 40,000,000 turbine 
horse-power under present condi- 
tions of load factor and will, there- 
fore, provide for a tremendous ex- 
pansion in the industrial life of the 
Dominion. Furthermore, this water 
power is distributed so that it is 
available near all the centres of 
population from Coast to Coast ex- 
cept small areas in Southern Al- 


berta and Saskatchewan which 


have large coal resources available. 
FINANCIAL STABILITY OF COMPANIES. 


The sustained, and in many cases 
increased earning power of exist- 
ing hydro-electric undertakings, 
both publicly and privately owned 
during the period of post-war 
vicissitude, has been reflected by 
the financial standing of the secur- 
ities of these concerns. The man- 
ner in which these securities have 
stood the strain of general depres- 
sion and deflation is reflected in 
the readiness with which capital 
can be obtained for extensions and 
new developments when these are 
properly sponsored. 

The capital invested in water 
power development, transmission 
and distribution, has grown from 
$121,000,000 in 1910, to $688,000,000 
in 1923, or nearly 500%, and it is 
estimated that it will reach $1,000,- 
000,000 within the next ten years. 

The rapidity of hydro-electric 
expansion in Canada is very largely 
the result of the financial showing 
made by the leading public utility 
companies which have acquired the 
reputation for stability of capital 
and regularity of dividend desired 


by the conservative investor. The 


justification for such reputation is 
found in the ranges of prices of the 
stocks and bonds of these compan- 
ies and of their dividend payments 
during the past 12 years. 

In 1921 of the total capital in- 
vested in Canadian water power 
68% was held in Canada, 6.4% in 
the United Kingdom, 13.6% in the 
United States and 12% in other 
countries. The large proportion of 
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home capital evidences the  sub- 
stantial support accorded this class 
of investment by the Canadian in- 
vesting public. 

The development of water power 
in Canada is no longer speculative, 
but has become a highly specialized 
art and is recognized as such by 
leading financial houses and — by 
individual investors all over the 
world and particularly in the Dom- 
inion. The openings for further in- 
vestment in Canadian hydro-elec- 
tric enterprises are numerous; the 
varied resources of raw material 
are exceptionally abundant; labor 
conditions are stable; the total 
manufactures and the proportion of 
manufactured exports show rapid 
and sustained increase; for legiti- 
mate power projects governmental 
co-operation is constructive and 
positive; the next few years will, 
therefore, see a laree increase ‘of 
foreign investment in the Canadian 
water power industry. 


CuRRENT Process IN DOMINION. 


The period of high and uncertain 
construction costs current with 
war-time conditions is definitely 
passing. Works which a few years 
ago would not be undertaken by 
contractors except on a cost plus 
basis, can now be met by simple 
inclusive tender. Labor problems 
are stabilizing themselves. The 
power industry has established its 
capacity to manufacture cheaply 
and market its wares profitably 
under trying and exacting circum- 
stances. There seems little to im- 
pede and much to encourage in- 
creased development. 


The importance of water power 
to Canada can hardly be exaggera- 
ted. It has brought about and will 
continue to produce a_ national 
prosperity far in advance of any- 
thing which would have been pos- 
sible without its assistance. 

The water powers of Canada are 
administered by seven different 
governmental authorities accord- 
ing to the province in which they 
are situated. These are as follows: 

The Parliament of Canada in 
Alberta, Saskatchewan, Manitoba, 
the Yukon and Northwest Terri- 
tories. Also water powers on In- 
dian lands, where the underlying 
title is in the Crown in the right 
of the Dominion, and those result- 
ing from the construction of public 
works or the expenditure of public 
money thereon. 

The Legislative Assembly of the 
respective provinces in British Colum- 
bia, Ontario, Quebec, New Brunswick, 
Nova Scotia and Prince Edward Isl- 
and. 


PRODUCTION OF Low Cost POWER 


The production of low cost power is 
sought to be attained. 

(1) By the development of power 
sites and the transmission and sale of 
power at cost by commissions appointed 
by certain of the provincial govern- 
ments, acting under legislative author- 
ity and financially supported by the 
credit of the province. 

(2) By the granting of power privi- 
leges to municipalities, companies and 
individuals, on reasonable terms, but 
under government control and subject 
to charges for the privileges granted. 

The former policy is predominant in 
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Ontario, New Brunswick and Nova 
Scotia. To a less extent in Manitoba; 
the power commission of that province 
having directed its energies more to- 
wards the transmission and supply of 
power, rather than to its generation. 

The latter policy is adopted in the 
other parts of Canada. 

The following is a brief outline of 
administrative policy and agencies 
throughout the Dominion. 


Direct STATE AID. 


No direct state aid is given to water 
power development in Canada, either 
by subsidy or by tax exemption. In 
some cases municipalities give assist- 
ance to industrial and power develop- 
ments by granting free sites, exemp- 
tion from local taxation or a fixed 
assessment for a term of years, as an 
inducement for industries to become 
established within their boundaries. 


INDIRECT STATE AID. 


Indirect assistance is given in a 
variety of ways, of which the follow- 
ing are the most important: 

1. The Meteorological Service of 
Canada (including Newfoundland and 
Bermuda). under the Department of 
Marine and Fisheries, publishes month- 
ly records of pressure, temperature, 
humidity, cloudiness, wind (velocity 
and direction), precipitation and 
evaporation. Information is supplied 
free of charge. 

2. Survey of the surface water sup- 
ply of Canada, conducted by the Do- 
minion Water Power Branch of the De- 
partment of the Interior, publishes the 
results of the survey and hydrometric 
data in four series of annual or biennial 
reports which deal respectively with 
Atlantic drainage South of St. Law- 


rence River, including Nova Scotia, 
New Brunswick, Prince Edward Island 
and South-eastern Quebec; St. Law- 
rence and Southern Hudson Bay drain- 
age in Ontario and Quebec; Arctic 
and Western Hudson Bay drainage 
(and Mississippi drainage in Canada) 
in Alberta, Saskatchewan, Manitoba, 
extreme Western Ontario, and North- 
west Territories; and Pacific drainage 
in British Columbia and the Yukon 
Territory. These reports are supplied 
free of charge, 

These two agencies supply the 
fundamental data which is essential to 
all water power developers, and the in- 


. formation which is gathered is equally 


available for public and private enter- 
prises. 


3. Indirect assistance to the produc- 
tion of low cost water power is also 
given by most of the governments in 
other ways, as follows: 


In Alberta, Saskatchewan, Manitoba, 
the Yukon and the Northwest Terri- 
tories, licenses for the use of water- 
powers are granted by the Minister of 
the Interior under modern regulations, 
in which special attention is given to 
security of tenure and protection of 
capital invested. Government control 
over water-power development is com- 
plete and direct. 


Applicants for a license may be per- 
mitted to make use of plans and other 
information in the possession of the 
Department of the Interior. 


Preference may be given to an ap- 
plication by a province or a municipal- 
ity. 

Stream regulation works may be un- 
dertaken for the benefit of licensees. 

The regulation of public utilities 
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operating under Dominion license 1s 
provided for either directly by orders 
of the Governor-in-Council or by re- 
ferring such matters to provincial pub- 
lic service commissions, such as are 
now established in Alberta and Man- 
itoba. 


The policy of the Dominion govern- - 


ment is to encourage the development 
of the water powers by private or 
municipal enterprise, and that govern- 
ment has not undertaken any develop- 
ment work. In Manitoba there is a 
power commission which has built sev- 
eral transmission systems, buying pow- 
er in bulk and selling it to municipal- 
ities and others. It also generates a 
small amount of power for sale. Sas- 
katchewan and Alberta have not yet 
undertaken any such works. 

In British Columbia the right to the 
use of water for power purposes is 
acquired by license issued by the Comp- 
troller of Water Rights under reason- 
able conditions as to security of tenure, 
but without definite provision for re- 
newal or compensation. Government 
control of the right of use is com- 
plete and absolute. 

The requirements of a municipality 
may be given preference over those 
of a private licensee. 

The regulation of rates charged by 
public utilities operating under a li- 
cense from the province, and to some 
extent of service, is performed by the 
Board of Investigation under the 
Water Act. 

All developments have taken place 
under private or municipal ownership. 


PuBLIC OWNERSHIP IN ONTARIO. 


It is a settled policy in Ontario that 
all the more important power resources 


of the province should be developed 
and the power transmitted for distribu- 
tion by a system of public ownership 
and operation carried out by the Hydro- 
Electric Power Commission. Nearly 
all the settled parts of the province 
are now receiving power from this 
commission, the operations of which 
are on a very large and continually 
increasing scale. 

The development of water powers 
belonging to the Crown by private 
enterprise is not encouraged, except 
such as are to be used for private in- 
dustrial or manufacturing purposes. 


In such cases leases are issued cover- 
ing the use of the water-power by the 
Minister of Lands and Forests for a 
maximum term of forty years (inclu- 
sive of possible renewals) and without 
definite provision for compensation at 
the end of the term. 


When a water privilege is applied 
for by a municipality a lease may be 
granted on special terms and condi- 
tions. 


Water powers may also be owned 
and operated as a right incidental to 
riparian ownership. 

Government control of water-power 
developments is thus not absolute, al- 
though very nearly so, as all works for 
holding back water require to be ap- 
proved before being constructed, and 
the Hydro-Electric Power Commis- 
sion, besides being able to acquire any 
private development, may be author- 
ized to order improvements and alter- 
ations to any such development. New 
works constructed or extended also 
require to be approved by the com- 
mission, and they may determine the 
quantity of water which a riparian 
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owner is entitled to use, subject to 
arbitration. 

The regulation of public utilities is 
performed partly by the Railway and 
Municipal Board and partly by the 
Hydro-Electric Power Commission. 


WaTER POWERS IN QUEBEC. 


The water powers of Quebec which 
belong to the Crown are leased by 
the Minister of Lands and Forests, 
usually by auction, on conditions which 
are determined so as to be suitable to 
the individual features of the power 
site under consideration, and which are 
generally speaking just and reasonable. 
Although at the end of the term of the 
concession the permanent works con- 
structed by the lessee become the prop- 
erty of the Crown without compensa- 
tion, the term is usually long enough 
(it averages seventy-five years for the 
larger power sites) to enable the lessee 
to amortize their capital cost. 

Water powers may also in certain 
cases be developed and used by riparian 
Owners as a natural right affirmed by 
legislation, but all works in water 
which affect public or private rights 
other than those of the owner must be 
approved. 

Government control of water power 
development extends to most of the 
power sites in the province, including 
those on Crown lands which are still 
undeveloped and those which are leased 
for development purposes. A _ con- 
siderable number, however, have passed 
to private owners, but if these are still 
undeveloped, an authorization from the 
Crown for that purpose is generally 
necessary to avoid litigation. 

Besides the favorable conditions un- 
der which power sites are leased, very 


valuable indirect encouragement to the 
production of cheap power by private 
enterprise 1s given in Quebec by means 
of an extensive system of storage dams 
and regulating works to increase the 
dependable flow of the principal power 
rivers. 

These works are carried out under 
the supervision of the Quebec Streams 
Commission and the total cost of them 
will eventually be repaid by those mak- 
ing use of the increased flow, al- 
though the credit power of the pro- 
vince is used to secure the money with 
which they are built. 

Public utilities are regulated by 
means of the Public Service Commis- 
sion. 


New BRUNSWICK POWER 
CoM MISSION. 


The development and operation of 
the principal power sites in the province 
and the transmission and sale of power, 
under the New Brunswick Electric 
Power Commission, has been under- 
taken in that province. It appears 
probable that government ownership 
and operation of power resources will 
be carried out on an extensive scale. 

Water powers may also be developed 
by riparian owners, subject to approval 
of all works which hold back water. 

There are a number of power sites 
which still remain vested in the Crown, 
but no regulations have yet been made 
for disposing of them to be developed 
by private enterprise. 

Government control of water power 
development is practically complete, 
owing to the present policy of govern- 
ment ownership, which enables the 
power commission to acquire any 
power sites or developments in the pro- 
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vince, and the necessity of private deve- 
lopers having their works in water ap- 
proved. 

Public utilities are regulated by a 
board of commissioners appointed for 
that purpose. 


SITUATION IN Nova SCOTIA: 


Nova Scotia has also adopted a pol- 
icy of public ownership and operation 
of the principal power sites in the 
province and has already constructed 
works of considerable importance. 

The property in and the right to the 
use of all water and water courses in 
the province, except small and unim- 
portant ones, is declared by law to be 
vested in the Crown. Consequently all 
present and future uses of water re- 
quire to be authorized in order that 
they may be legally continued or ac- 
quired. 

Authorizations for the use of water 
for power and other purposes are 
granted by the Governor-in-Council on 
reasonable terms, suited to the indivi- 
dual requirements of the grantee. 


Government control of water power 
development is thus completely effec- 
tive. 

Public utilities are regulated by a 
Board of Commissioners of Public 
Utilities. 


PRINCE EpWARD ISLAND. 


The water powers of Prince Edward 
Island are all of small extent and no 
laws have been passed with reference 
to water power administration or deve- 
lopment. 


All developments have taken place 
by owners of riparian lands, ownership 
of which carries with it the right to the 
use of the flowing water for power 
purposes. 

This right of use is subject to the 
similar rights of other riparian owners, 
and to the public rights of navigation 
and floating where such could be exer- 
cised. 

There is no board or commission in 
Prince Edward Island for the regula- 
tion of public utilities. 
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Copper Wire Rod Rolling Mill 
At Brockville 


(9 N September, 1924, the first elec- 
trolytic copper wire bar manufac- 
tured in Canada, from copper 
mined and refined in Canada, was 
rolled in the first copper rod rolling 
mill ever operated in Canada. This 
was accomplished through the enter- 
prise of the Eugene F. Phillips Elec- 
trical Works Ltd. in building a copper 
rod rolling mill at Brockville, Ont., 
and of the Consolidated Mining & 


Smelting Co. Ltd. in establishing a 
copper refinery at Trail, B.C. 

Until the completion of the Phillips’ 
rolling mill at Brockville, all electro- 
lytic copper wire rods used in Can- 
adian wire mills were imported from 
one or another of the 18 rolling mills 
in the United States. At first the 
Brockville rolling mill imported Am- 
erican wire bars, but now all-British 
wire and cables can be manufactured 
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Extertor View of Mill Building 


in Canada. Lawford Grant, managing 
director of the Phillips Company, 
states that so far as the ore is con- 
cerned, the Trail bars appear to be 
equal to the wire bars supplied by any 
of the twelve refineries in the United 
States, or by refineries in England or 
Australia. 

In the Budget of 1923, the Domin- 
ion Government, in order to encourage 
the refining of copper in Canada, es- 
tablished a bounty of 114¢ per pound 
for copper wire bars manufactured in 
Canada from copper produced in Can- 
ada, and sold for domestic consump- 
tion and not for export. The first 
bounty earned was on a shipment that 
left Trail, on August 16, 1924, con- 
signed to the Phillips’ mill at Brock- 
ville. 


BrockvILLE Mitt Most EFFicient. 


The rolling mill at Brockville is of 
interest not only because it is the first 
plant of that type to be operated in 
Canada, but also because it is undoubt- 
edly the world’s most modern and ef- 
ficient copper rod rolling mill, operat- 
ing with less manual labor per ton of 
output than the rolling mills in any 
other country. 

The plant at present consists of the 
mill building, a pump house and a 
transformer house, although additional 
buildings such as cable plant, etc., are 


planned. The mill building is 300 ft. 
long by 100 ft. wide, clear span, and 
is of steel and brick construction. The 
roof, of saw-tooth design, is con- 
structed of reinforced gypsum, with 
glazed lights facing approximately 
North and affording even distribution 
of light. The sides and ends of the 
building are glazed steel sash from 414 
ft. above the floor to the line of the 
truss beams, which are 20 ft. above 
the floor line. 

The floor is of reinforced concrete, 
designed for a load of 600 Ib. per sq.\ft., 
except at the North end of the build- 
ing, where wire bars are stored, this 
part of the floor being designed for 
a load of 2,500 Ib. per sq. ft. Cast- 
iron plates are laid at both sides of the 
roughing mill, and steel plates in the 
two looping pits. 


BILLET-HEATING FURNACE. 


The billet-heating furnace is just 
South of the wire-bar storage space 
and West of the center line of the 
building. This furnace is of the W. 
S. Rockwell Co.’s manufacture, _ and 
has a capacity of 120 wire bars. It is 
oil fired, with two burners, using air 
atomization. The fuel oil used has a 
low sulphur content and a gravity of 
28 to 30 deg. Beaume. Oil storage is 
provided by a 15,500 gallon tank 
placed underground, outside the build- 
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ing, and the oil is fed into the furnace 
by means of a small motor-driven 


centrifugal pump. 
From Bars To WIRE. 


The wire bars are brought into the 
plant on electric trucks. They are 
stacked by an electrically driven over- 
head crane. When feeding the bars 
to the furnace, this crane picks them 
up in batches of ten and places them 
on skids at the loading end (North 
end) of the furnace. As required they 
are fed in by a compressed-air ram, 
pushing forward the bars already in 
the furnace, which slide on water- 
cooled skid pipes. 

The bars now being used are about 
52 in. long, of rectangular section 
(about 3% by 5% in.) and average 
about 250 lb. in weight, although :t is 
intended that in the near future bars 
of considerably greater weight will be 
rolled. Cadmium copper and bars of 
other special composition are heavier. 

A 250 lb. bar of electrolytic copper 
rolls into a quarter of a mile of 14 in. 
round rod. Two such bars—or a half- 
mile of %4 in. rod—can be drawn into 
enough 40 gauge wire to reach from 
Montreal to Vancouver; 40-gauge 
wire being 0.003145 in. in diameter, 
weighing 0.1578 Ib. per mile. (It is of 
interest to note that this wire is en- 
amelled and sold for radio and tele- 
phone work with a guaranteed overall 
diameter of only 0.004in. ) 

A heated bar is drawn from the 
furnace and passed into the roughing 
mill every minute, so, with the 120- 
bar furnace capacity, it takes two 
hours for each bar to pass through 
the furnace, which is approximately 
40 ft. long. From the furnace to the 


roughing mill, the hot bars are trans- 
ported by tongs suspended from an 
overhead trolley and guided by the 
roller-man in charge of the roughing 
mill. 

RouGHING MILL. 


The roughing mill, which is imme- 


diately South of the  billet-heating 


furnace, consists of two stands of 
rolls, three high, the rolls being 18 in. 
in diameter by 54 in. long. The first 
stand is used as a breaking-down mill, 
while the second stand is used either 
as an intermediate mill or for rolling 
flats. 

In rolling 4% in. rod, there are nine 
passes through the roughing mill. The 
first is the box pass, then square and 
oval alternately, finishing as oval. 


FINISHING MILL. 


The finishing mill, which is South 
of the roughing mill, consists of nine 
stands of rolls, two high, the diameters 
of the rolls ranging from 9 to 14 in. 
The nine passes through the finishing 
mill start with square and alternate 
between square and oval until the last 
pass, which is from oval to round. 
Round rods are rolled in any size from 
yy in. to 1% in. diametersdthe aizés 
erading by sixteenths of an inch. Flats 
are rolled from 34 by % in. to 3% by 
Y% in. 

LooPina Pits. 

Perhaps the most spectacular feature 
of the operation of the plant is the 
work in the two looping pits. There is 
one of these pits on each side of the 
finishing mill, providing a surface on 
which the rod can run from the rolls 
while the end is being inserted into the 
next stand of rolls. In case of a jam 
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Motor Drive of Finishing Mill 


or of a break in the rod, the whole re- 
mainder of the rod—which may be of 
any length up to even 1,000 or 1,300 ft. 
—curves and twists into the looping 
pit. The dexterity with which the men 
“snake” out the hot rod in smooth 
broad loops that permit it to be drawn 
through the rolls again at the high 
speed at which the mill constantly 
runs, invariably arouses the admiration 
of all visitors. 


The looping pits extend the full 
width of the finishing mill, and are 
90 ft. long on the North side and 66 ft. 
long on the South side. They are laid 
on a slope of 1 in 6. Below the 
upper end of the looping pits are 
settling tanks into which drains the 
water from the scale pits under the 
mills. These tanks are constructed 
with a series of baffle walls to allow 
the settlement of any scale carried 
through from the scale pits. 


It is of interest to note that when 
the finished rod runs from the last pair 


of rolls in the finishing mill, it is 
travelling at a speed of 1,300 ft. per 
minute. It is coiled on automatic pour- 
ing reels driven from the mill shaft 
at the same speed as the finishing pass. 
On these coilers hydraulic pressure is 
used for applying the brakes and for 
raising the coil up to the level of a 
steel conveyor, 4 ft. wide by 12 ft. 
long, which carries the coil to a 
quenching tank 5 ft. deep, and drops it 
in. The coils fall into a second con- 
veyor, 7 ft. wide by 20 ft. long, which 
runs through the tank, and which de- 
livers the coil, after three minutes’ im- 
mersion, on to a small portable plat- 
form that has capacity for ten coils. 
This portable platform, when loaded, 
is picked up by an elevating electric 
truck that carries it to Gurney auto- 
matic weighing scales and thence out 
to the shipping platform and directly 
into the railway car. As soon as one 
portable platform is removed from the 
end of the conveyor, another is 
wheeled into place. 
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ELECTRICAL EQUIPMENT. 


The whole of the equipment is elec- 
trically driven, power being supplied 
by the Hydro-Electric Power Commis- 
sion of Ontario at a pressure of 44,- 
000 volts. The average load for 1924 
amounted to 875 h.p. The transmis- 
sion line runs through the company’s 
property to the transformer house, 
which is situated about 400 ft. North- 
West of the mill building. 

The transformer equipment, manu- 
factured and installed by the Canadian 
General Electric Co. Ltd., consists of 
three single-phase 500 kv-a .44000/2300 
air-cooled transformers, controlled by a 
K-36-8A oil circuit breaker, manually 
operated. 

The lightning arrester is a C.G.E. 
oxide-film outdoor type, and is in- 
stalled outside the building in a fenced 
enclosure. 


STATIC CONDENSERS. 


An interesting feature in the trans- 


former house is the installation of two 
static condensers, of 150 and 270 kv-a. 
respectively, manufactured by the Brit- 
ish Insulated & Helsby Cables Ltd. 
Power being sold by the Hydro-Elec- 
tric Power Commission on a basis of 
90 per cent power factor, it is import- 
ant to maintain a high power factor on 
peak loads. Various methods of im- 
proving the power factor were con- 
sidered, and a decision was made in 
favour of static condensers, which 
have proved entirely successful in 
keeping the power factor above 90 
per cent. 

Power is transmitted to the mill and 
pump house by means of Phillips 
2,200-volt armoured underground 
cables, which are tapped outside the 
mill to feed a bank of 2200/550-volt 
transformers, which supply 3-phase 
550-volt power for driving all small 
motors in the mill. 


Drivinc Morors. 


The roughing mill and finishing mill 


Transformer House 
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Pumping Plant 


are driven by 3-phase 2,200-volt in- 
duction motors of 500 and 700 h.p. 
respectively. These motors were de- 
signed and manufactured by the Can- 
adian Westinghouse Co. Ltd., of Ham- 
ilton, Ont., and are equipped with 
starting resistances in the rotor circuit 
which are cut out in three steps, with 
the exception of a small percentage 
which remains in circuit under running 
conditions. The motors, which run at 
600 r.p.m, are direct connected to the 
mill through helical reduction gears 
supplied by *the--Falk “Co; of Mile 
waukee, Wis. 


LIGHTING EQUIPMENT. 

Lighting is effected by 200-watt 
lamps, arranged in circuits of four 
across the mill under each sawtooth, 
giving a spacing of 25 by 25 ft. and 
affording an even distribution over the 
Lighting current at 110- 
volt single-phase is obtained from a 
2200/110-volt transformer on the pole 
structure outside the mill. 


whole floor. 


A. stand- 


by supply is provided by the municipal 
steam plant. 


WaTER SUPPLY. 


The water supply for the whole mill 
is provided by a DeLaval centrifugal 
pump driven by a 100-h.p. 3-phase 
2,200- volt 1,800-r.p.m. Crocker- 
Wheeler motor, direct connected. This 
pump has a capacity of 1,200 gal. per 
min. against a total head of 190 ft. 

The pump house is located on the 
bank of the St. Lawrence River and 
was designed to be in keeping with 
the surroundings, which, being situated 
at the foot of the Thousand Islands, 
possess considerable scenic beauty. 

The intake pipe extends about 250 ft 
from shore, and is a 16 in. cast-iron 
pipe with flexible joints. It terminates 
in a screened crib approximately 10 ft. 
below mean water level. 

The discharge pipe from the pump 
house to the mill is 12 in. cast-iron. 
The laying of this pipe necessitated 
cutting a road from the main highway 
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through an outcrop of very hard gran- 
ite, which was put through a crusher 
as removed and provided over 2,000 
cu. yd. of broken stone for the con- 
crete foundations for the mill. 


RorieLURNING FACILITIES. 


Among the auxiliary equipment in 
the mill building is a roll-turning lathe, 
by means of which the grooves in the 
rolls are cut or renewed as required. 
The lathe is driven by a variable speed 
d.c. motor, the rolls being transported 
on an overhead trolley running from 


each mill. Current for this motor 1s 


provided by a motor-generator, which 
also supplies the current for charging 
the batteries of the electric trucks. 


Tue Market IN CANADA. 


The rated capacity of the mill is 120 
tons per day, or 720 tons a week. 
The present consumption in Canada is 
about 260 tons a week, of which the 
Brockville plant is rolling approxim- 
ately 80 per cent. From 1910 to 1914 
the consumption in Canada averaged 
about 340 tons per week. During the 
war this was greatly increased, of 


course. —The Canadian Engineer. 
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Courtesy 


@g T seems such a little thing and still 
itidoes so much ;—costs nothing but 
brings in such sure and substantial 
dividends that the wonder is we so 
often overlook it. We allow petty irri- 
tations to disturb our poise and that in 
turn warps our sense of justice and we 
greet our next caller as though he or 
she were responsible for our unfortun- 
ate frame of mind,—and then these 
parties having caught the infection, go 
out and pass it on to those they meet. 
It is startling to consider the possible 
daily spread of a single discourteous 
act or word spoken in the morning. 

The following letter recently re- 
ceived by a local Hydro Commission 
from a consumer who had received 
discon- 


a peremptory notice of 
nection will be read with interest,— 
“To whom it may concern, 

“A bit of advice, sweetness and tact 
go farther than coarse hard brutality 
in business. High and mighty manners 


are unbecoming in democracy. 


“We have no recollection of any 
account for the last two months. All 
other bills have been paid promptly on 
receipt. For some reason this has been 
overlooked. 

“A peremptory notice of almost 1m- 
mediate disconnection as the first in- 
timation of non-receipt of money is to 
say the least Prussian method and to 
be discountenanced. Another such will 
call for drastic action. 

“Here is your money. If you must 
have the keen relish of writing such 
letters, kindly discriminate as to the 
type of person deserving such over- 
bearing procedure. There may be a 
criminal class that require bailiff me- 
thod, but do not make the mistake of 
imagining everyone is of the same 
type. It involves the sender in such 
case. 

“Better keep the public kindly to- 
ward what is now a cumbersome sys- 
tem of keeping accounts. 

“Cheer ap.” 


18 THE BULLETIN 


USHA RR Tce eEEEAEETTELTLAEHEEAHEFNANLALALUNLALEHNTHMIMAMAMNAN 


It is but natural that a consumer 
who had always paid his bills promptly 
should take exception to a letter 
threatening dire penalty for an offense 
of which he had no knowledge, and of 
which he was not guilty, if his claim 
not to have received any bill is correct. 


Courtesy would seem to require a 
nicely worded notice of failure to pay 


a bill which would give the consumer 
a chance to remedy the omission or 
offer an explanation, and until this is 
done, any peremptory notice is pre- 
mature. In every case an examination 
of the consumer’s ledger card should 
be made, which will show the consum- 
er’s record and is an almost infallible 
guide as to how the present collection 
should be handled. 
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Radio Interference 


By Professor A. M. Wilson, University of Cincinnati 


(Paper read before the Annual Convention of the Ohio Electric Light 
Association, Cedar Point, Ohio, July, 1924, and published by permis- 


sion of the Author.) 

g ITH the increasing interest 
in radio reception, and the 
development of extremely 
sensitive receiving circuits, 
there has been an increasing number 
of complaints of noise which interferes 
seriously with the enjoyment of radio 
broadcasted programs. A number of 
magazine articles have discussed this 
subject, and not infrequently the 
trouble has been ascribed to defective 
power circuits and apparatus. The 
next step, of course, was to blame the 
local power company for any sort of 
noise in the receiving circuits and a 
good many of the popular radio mag- 
azine experts have not hesitated to lay 
emphasis upon the various ways in 
which power circuits and equipment 
might cause disturbance. 


Recently an assembly of radio fans 
suggested an amendment to a bill pre- 
sented to Congress HR No. 7357— 
providing that the Secretary of Com- 
merce take steps to eliminate or 
minimize radio interference due to 


electrical apparatus. Also, recently, 
when a certain city was considering 
the installation of a series arc street 
lighting system, the local radio enthus- 
lasts protested against such an installa- 
tion, on the ground that it would inter- 
fere with radio reception. 

Of course, radio enthusiasts are 
not the only people who go off half 
cocked, and undertake to solve pro- 
blems, which are not clearly under- 
stood, by means of legislation, but the 
only remedy for any of the many 
forms of agitation based on ignorance 
is education. And in order to arrive 
at the correct solution for any problem, 
it is necessary to get the facts and give 
them proper consideration. It is ne- 
cessary, also, to let the people know 
that the facts are being collected and 
considered, with a view to determining 
how best to solve the problem and 
serve them. 


heme Fe An recognized the ne- 
cessity for giving thorough considera- 
tion to the complaints of radio inter- 
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ference, and a sub-committee of the 
committee on inductive co-ordination 
was organized early in 1924 to make a 
systematic study of the subject and re- 
port from time to time. On this sub- 
committee, in addition to representa- 
tives of a few operating companies, 
there are representatives of the Radio 
Corporation, the General Electric 
Company, and the Westinghouse Com- 


pany. 


If radio interference is investigated 
in a thorough manner, it will be ne- 
cessary for the operating companies 
to furnish information regarding the 
complaints which come to them, and 
how they meet them. If the experience 
of a large number of companies is 
brought to a central clearing house, 
and if each company can, through this 
pooling of experience, have the benefit 
of the work of all the other companies, 
a great deal of time and effort can be 
saved. 


We can start with some thoroughly 
established facts. First, we are agreed 
that atmospheric electricity is the most 
important source of noise. We know 
that a disruptive discharge will radiate 
energy. Even the very small arc due 
to poor contact on switch blades, has 
been known to cause radio interfer- 
ence. We know also, that part of the 
radiation from a sparking commutator, 
or a violet ray machine, or a leaky in- 
sulator or transformer bushing, can be 
propagated along the connecting wires, 
much as carried current is propagated. 
And it is quite apparent that radio in- 
terference problems must, in general, 
be solved by the use of radio. There 
may be conditions occasionally where 


it is possible to locate the source of 
disturbance by switching operations or 
by inspection or from data regarding 
the time of the disturbances, but gen- 
erally it is necessary to use radio me- 
thods and equipment to locate the | 
actual source of interference. 

From the information so far avajl- 
able, it does not seem feasible for pow- 
er companies to accept, at their face 
value, all complaints of radio inter fer- 
ence which come to them. Most com- 
panies have all they can do to give 
satisfactory service on equipment and 
circuits for which they are directly 
responsible. But there are certain char- 
acteristic types of radio complaints 
which indicate clearly that the power 
circuits or service facilities are out of 
order, and these complaints should be 
treated as very important sources of 
information, from the service stand- 
point, as well as the standpoint of 
public relations. 


Starting with the conditions which 
brought about the formation of the 
committee, and with a body of gen- 
eral principles upon which all were 
agreed, the committee attempted first 
to collect detailed information upon 
which to base its activities. A very 
simple blank form was sent to a num- 
ber of companies which had been more 
or less active in following up some of 
the complaints of radio interference 
they had received. This blank form 
was for the purpose of finding out; 
first, what complaints had been re- 
ceived by each company during the 
previous year; second, what equipment 
and procedure each company had 
adopted, in cases where it felt justified 
in trying to locate the cause of the 
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trouble; and third, what results had 
been obtained. 

Of course, as was expected, this 
elementary questionnaire met the usual 
fate accorded to questionnaires. But 
sufficient information was made avail- 
able, by the answers which came back, 
to give the committee some very de- 
finite tasks. The answers indicated at 
once that there was no general agree- 
ment regarding the value of the com- 
plaints, the procedure to adopt, or the 
equipment to use. Even the value of 
the results obtained did not seem to 
be clear to some companies. 


It was agreed that the results 
showed that those who complained 
could be divided into three classes; 
first, those who did not know enough 
about either radio or power problems 
to complain intelligently ; second, those 
whose trouble was due to conditions in 
their immediate vicinity, for which the 
company was not responsible; and 
third, those who had interference due 
to circuits or equipment for which the 
power company was responsible. ‘The 
first and second classes are usually in- 
dividual cases, or in very small groups, 
while complaints from the third class 
usually cover a rather large territory. 


Two recent reports are rather char- 
acteristic. One from a town in New 
York State gives the following re- 
sults: A number of cases of radio 
interference were found to be due to 
defective heating pads. There was one 
case of a sparking commutator on a 
coffee grinder motor, two defective 
electric stoves, one grounded fire alarm 
circuit, and two grounded transform- 
ers. The sparking commutator did not 
affect a test set fifty feet away, while 


the grounded transformers interfered 
with practically all the radio receivers 
in the town. 


A report from another operating 
company covering a rather wide terri- 
tory, includes the following: Ground- 
ed arc circuits located by switching 
operations, and then the exact sources 


‘were located by the hot-cold method. 


There were grounds on two arc cir- 
cuits. A 60 cycle hum in radio re- 
ceivers was cut down when a high ten- 
sion line was cut out. A defective 
transformer bushing was located by 
inspection. A clicking sound in radio 
receivers was found to be due to rail- 
road crossing bells. A loop set was 
found to operate satisfactorily beside 
a noisy set. The trouble was found to 
be due to a defective C battery. A 
loose connection in an antenna on an 
apartment house interfered with recep- 
tion by neighboring sets, when the set 
connected to the defective antenna was 
in operation. 


Many more cases could be cited. 
These are from relatively recent re- 
ports, and indicate the variety of the 
causes of radio interference. In addi- 
tion to a study of current cases, some 
experimental work was done by some 
members of the committee. Some of 
the results corroborate previous in- 
formation, others form the basis for 
future progress. It has been deter- 
mined that mercury arc rectifiers are 
not sources of radio interference ex- 
cept during the brief starting period. 
Voltage regulators, even when they 
have been in service for years, are 
not sources of interference. Magnetite 
arcs do not cause trouble under normal 
conditions. The carrier effect in prop- 
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agating radio interference can be 
stopped by inserting inductance in the 
leads of the source of disturbance, and 
connecting capacity across the line be- 
tween the inductance and the source ; 
but it has not been feasible as Vet tO 
develop these filter circuits for general 
use on a commercial basis. 


With regard to the types of equip- 
ment to use 1n tracing sources of radio 
interference, it may be said that there 
is still considerable difference of Opin- 
ion, But it is generally being re- 
cognized that, for such work as tracing 
down such sources of noise as house- 
hold appliances or sparking commuta- 
tors a very sensitive set is essential. 
For locating such sources of trouble as 
arcing grounds, or leaky insulators, or 
transformer bushings, less sensitive 
sets seem to give best results. Some 
excellent results were obtained recent- 
ly by the use of a loop aerial with a 
thoroughly shielded set, so.. that ithe 
maximum benefit could be secured 
from the directional value of the loop. 
In this case the coil aerial is connected 
to a primary coil in the set, making it 
aperiodic. The secondary is tuned to 
a detector, with regeneration, and one 
tube of amplification is used. It will 
be seen from this description that sen- 
sitiveness has been sacrificed for com- 
pass action. Others report. satisfac- 
tory results by the use of a loop aerial 
connected directly to a pair of head 
phones, with one side of the loop con- 
nected to the frame of the machine. 
One case was reported of a man locat- 
ing a bad insulator by walking along 
the line with a pair of head phones 
connected to a light aerial in one hand 
and a ground rod in the other. In 


general, however, it may be said that 
there is no unanimity of opinion or of 
practice. 

It might be mentioned here, that 
while ordinarily the more expensive 
and therefore more sensitive sets seem 
to be most susceptible to stray radia- 
tion, on account of their selectivity, 
they seem to be less affected by radia- 
tion from carrier current on power 
lines than the more elementary equip- 
ments. 

When the possessor of a radio re- 
ceiving set finds that it is noisy, there 
are several things he can do to satisfy 
himself as to the probable source of the 
trouble. If he finds upon inquiry that 
his neighbors have no unusual trouble, 
he should go over his own Set, or in- 
vestigate possible sources of trouble in 
his immediate surroundings. If he 
considers it necessary to complain to 
the power company, he should furnish, 
with his complaint, information which 
may help diagnose his case and save 
considerable time. If he is not willing 
to go to some trouble, his case can- 
not be very serious. 


The following questions have been 
Suggested, but it is probable that 
changes might be made to suit local 
conditions, 


(1) Does the interfering noise 
have a definite pitch and quality ? 

(2) Is the noise heard with the 
same intensity over a wide area or 1S 
it stronger in some places than others ? 

(3) In what other locations, be- 
sides your own, does this noise occur ? 

(4) Is the noise intermittent? ea 
so, indicate at what time it occurs ? If 
it varies in intensity, indicate at what 
times the variation is most marked ? 
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(5) Does the noise tune in to any 
particular wave lengths? 

(6) What types of receiving equip- 
ment are most affected by the interfer- 
ence? 

(7) Does anyone near you use elec- 
tricity for some special purpose, in 
addition to the ordinary use for light 
and power? 

(8) When was the interference 
first observed ? 

This brief statement will probably 
serve to give a complete enough pic- 
ture of the general situation so that 
those who are interested in radio in- 
terference will feel justified to co- 
operate with the committee in carrying 
on the work which is planned for the 
It is hoped that a little time 


future. 


spent in co-operative effort will, in the 
long run, result in a saving, both of 
time and labor. 

It will probably be of interest, that 
a study has been made, to determine 
the effect of radio upon the use of 
light and other electrical facilities in 
the home, indicated that, in the partic- 


‘ular community in which the test was 


made, the revenue per customer 1n- 
creased about 33 per cent after he had 
invested in radio receiving equipment. 
From this it seems that the power com- 
panies are justified in showing a 
friendly interest in radio reception, at 
least to the extent of furnishing 1n- 
formation occasionally, which will be 
of service in lessening their troubles 
and increasing their income. 
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CKY and Educational Broadcasting 


HE following address was 
broadcasted recently by D. R. 
P) Goats Director of CKY, 
and received through a loud 

speaker by the delegates at a conven- 

tion of teachers in session at the Par- 
liament Buildings, Winnipeg :— 

“Ladies and Gentlemen: 

“This afternoon we are endeavoring 
to show you something of the possi- 
bilities of radio as an educator and as 
an aid to the teacher in the school. It 
is doubtful, I think, if any hobby can 
compare with radio in educational 
value. The boy who experiments with 
radio learns more about the wonders 
of electricity in its various forms than 
could be learned by experiment with 
the batteries, magnets, motors, etc., 
which used to content the boys of the 
In assembling a radio 


last generation. 


set, the boy becomes something of an 
electrician, something of a cabinet- 
maker, and something of a general 
handy man. When the set is finished 
and the stations are logged night after 
night, the boy learns perhaps more | 
about the geography of this continent 
than could be taught in school in the 
same length of time. And when he 
passes through the phase of being a 
mere station hunter, trying to log more 
stations than his friends; when he 
settles down somewhat and pays less 
attention to the announcements of call 
letters and more to what constitutes 
the programmes, then he learns all 
kinds of information which is likely 
to be remembered for a long time. If 
we may speak of ourselves, or rather 
of our own station, CKY, we may be 
permitted to say that over two years 
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ago, we foresaw a change which was 
bound to come in radio broadcasting, 
if it was to be established on a per- 
manent and enduring basis. We saw 
that the use of broadcasting for the 
mere purpose of purveying musical en- 
tertainment involved a waste of tre- 
mendous opportunities and could not 
last. It occurred to us that broadcast- 
ing was intended to be used for a 
higher purpose than this; that its edu- 
cational possibilities had been sadly 
neglected in Canada and that, ultimate- 
ly, education was going to be the back- 
bone of the broadcasting programme. 
I do not mean, of course, that music 
was to be dispensed with. Certainly 
not. Good music is necessary to one’s 
education. Even jazz music has its 
place among the necessities, though I 
may shock you by saying so. But all 
work and no play makes Jack a dull 
boy, and the lighter forms of music 
tend to liven up the old world as well 
as to give us discriminating taste,and, 
by contrast, a better appreciation of 
that which is really good. 


Having decided to try the experi- 
ment of introducing educational fea- 
tures into our programmes on a scale 
such as had never before been at- 
tempted in Canada, we approached the 
University of Manitoba, through our 
good friend Professor W. T. Allison, 
who has been our staunch supporter 
ever since. Prof. Allison was quick 
to see our views as we presented them 
to him, and in a very short time he 
had made arrangements for a course of 
weekly half-hour lectures on a variety 
of subjects to be delivered at CKY 
during the early part of the evening 
programme. We met some criticism 


at first, from parties who accused us of 
endeavoring to ‘uplift’ them, but in a 
little while we had satisfactory evi- 
dence that the experiment was proving 
a success, and that one of its effects was 
toinducea great many people to become 
radio listeners who previously had 
scorned the idea. We have document- 
ary evidence in plenty to prove this, by 
the way. Then we tackled the Agricul- 
tural College and proposed to the au- 
thorities there that CKY might broad- 
cast talks to farmers. A delegation of 
the Faculty promptly came in from 
M.A.C., and it was not very long be- 
fore the regular Farmers’ Talks were 
inaugurated—the first of their kind in 
Canada. The Farmers’ Talks have be- 
come one of our popular features. 
Quite recently, we added the Farmers’ 
Question Box and the Household 
Economic: Question Box services. 
The Farmers’ Question Box, according 
to people in close touch with listeners 
in the country, is the most valuable 
feature of all CKY’s programmes. As 
an aid to musical education, the stories 
of the Grand Operas, with recordings 
of the finest music by the world’s best 
artists, has proved very popular. 


Our later original feature, the ‘Half 
Hours with the Great Composers’ series 
is bringing us a considerable amount of 
appreciative correspondence. This aft- 
ernoon we are going to repeat one of 
the “Half Hours” series—the story of 
the Life of Gounod. The story will be 
interspersed with reproductions of 
some of the composer’s greatest works. 
In a few minutes, also we shall give 
you an example of another radio fea- 
ture which originated at CK Y—one of 
the ‘Fireside Yarns’ series. All this 
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will help to show you, we hope, some- 
thing of the educational possibilities 
of radio. And now I want to urge 
you to get behind us in making one of 
our pet dreams come true — the 
equipment of every schoolhouse in 
Manitoba with a radio set and loud 


speaker and the introduction of daily 


broadcasting from CKY for inclusion 
in the regular school curriculum. I 
suggest that when every school is 
equipped, your most capable city teach- 
ers should come to CKY and broad- 
cast instruction which will be heard in 
every schoolhouse throughout the 
Province. History, French, English 
and a number of subjects might be 
taught this way. As soon as we know 
that a fair number of country schools 
are equipped, we shall be ready to co- 
operate in every way possible with the 
school authorities. We urge people in 
every community listening in this aft- 
ernoon to get their local schools 
equipped with radio and then to write 
to CKY:” Weare opening a register 
of all such schools and we want the 
name of your town to appear in it. 
Our register of radio-equipped schools 
is open not only to Manitoba commun- 
ities, but to those elsewhere in Canada 
as well as to our friends and cousins 
South of the border. I thank you.” 


—Radio News of Canada. 
1—— nF n—— FF 11 — i 


Presentation to 
Mr. W. G. Ferguson 


Mr. Wm. G. Ferguson, retiring local 
manager of the Hydro-Electric Power 
Commission, at Peterborough, was the 
recipient on Wednesday, December 


31st., of a gold watch and_ chain, 


accompanied by an address, presented 
by the employees of the local Street 
Railway and Gas Departments of the 
Hydro-Electric Power Commission of 
Ontario. 

The presentation, which took place 
in the George Street offices, was at- 
tended by the entire local staff, and 
expressions of regret were universal at 
the retirement of Mr. Ferguson, who 
has been for the past ten years local 
Manager, since the absorption of the 
old Otonabee Power Company, of 
which he was Manager, into the Hy- 
dro system. 

Mr. Ferguson in reply, commented 
upon the pleasant relations which had 
always existed between himself and his 
staff, and at his own regret at severing 
cordial relations of such long stand- 
ing. He spoke at some length of the 
friendship he had for heads of all 
departments, making special reference 
to Mr. L. G. Ireland, who until re- 
cently was General Manager of the 
Central Ontario System of the Hydro 
Electric Power Commission. 

The following is the address: 
“Dear Mr. Ferguson: 

“We, the employees of the Peter- 
boro Radial Railway, and the Gas 
Department, have heard with much 
regret that you are about to sever your 
connection with our company. We say 
with regret, because we are sorry to 
lose a manager whose relations with 
his staff have always been of the most 
cordial nature, but our sorrow is tem- 
pered with happiness when we realize 
that you are about to enjoy a rest to 
which you are justly entitled by reason 
of your long and faithful service. 


“We shall ever remember with 
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gratitude your unfailing kindness and 
courteous treatment, and strive to 
emulate the loyal devotion to duty that 
brings you to the end of a long busi- 
ness career with a record of faithful 
and untiring service. Such a record 
will undoubtedly prove a pleasant 
memory during the rest of a life which 
we trust will be long and happy. 


“We ask you to accept this slight 
token as a souvenir of our regard and 
of the friendly feeling that has existed 
between us for many years, with a 
hope that you will not forget in your 
more leisurely existence the compan- 
ions of strenuous business hours.” 

Yours respectfully, 

(Signed) H. L. Beal, ee WicCann, 
WW are Hinds, S, T. BacrismC. Mets 
ener CC Clark H Sparcon Le. 
Reid). ©. “W. Hatris..A. Armstrong, 
Eiri. Hosue, BR, Sanderson, T. J. 
Montgomery, W. woo Clow, Ger Rk. 
Quartermaine. 

Peterborough, December O74 


a ea 
Mr. J. F. Katzenmeier 
Passes 


It is with extreme regret that we 
record the sudden passing of Mr. John 
Frederick Katzenmeier on the morning 
of Tuesday, December 23rd., 1924, at 
his home in New Hamburg. Mr. 
Katzenmeier was apparently in good 
health and attended to his duties all 
day and evening on Monday. Late 
that evening he was suddenly stricken 
with paralysis and died about 3 o’clock 


the following morning without regain- 
ing consciousness, 

The deceased was one of the most 
prominent citizens of New Hamburg, 
and through his kindly and cheerful 
disposition had endeared himself to a 
very wide circle of friends. 

Being born in Columbus, Ohio, on 
March 5th., 1858, the deceased came to 
New Hamburg as a child, and there 
spent practically his whole life. He 
took an active interest in the affairs 
of the village, serving in many public 
capacities. He was a member of the 
school board for fifteen years, and a 
member of the village council for ten 
years, four of which were as Reeve, 
being Warden of Waterloo County in 
1909. Ten years ago he was appoint- 
ed village clerk. In 1910, when New 
Hamburg gained the distinction of be- 
ing the first Municipality to receive 
electricity through the Hydro-Electric 
Power Commission of Ontario, Mr, 
Katzenmeier: was appointed Secretary 
of the local Hydro-Electric Depart- 
ment, which position he held up to the 
time of his death. He was also Secret- 
ary of the Public Library Board. 

The deceased is survived by his 
widow, Catherine Goetz, three sons and 
one daughter, Earl C., of New York 
City, Edward J., of Seattle, Wash., 
Dr. Harry, of Kitchener, and Mrs. Roy 
Lockhart, of New Hamburg. The 
Bulletin extends to the bereaved fam- 
ily the sympathy of the officials of the 
various Hydro Utilities and Commis- 
sions. 
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The above view shows a concentration of power at one point which it ts 
doubtful if has ever been equalled. It shows the transmission lines crossing 
Burlington Beach. On the left ts shown the line recently constructed for 
110,000 volt transmission from Queenston. The next is the 44,000 volt line of 


Queenston-Chippawa Development, view showing the 110 kv. transmission 
lines at the escarpment. 
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the Dominion Power and Transmission Company. On the right are shown 


the four circuits formerly the property of the Toronto Power Co., now Hydro, 
two of which are operated at 90,000 volts and the other two being 110,000. 


Queenston-Chippawa Development, Section through a Generating Unit. 
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Industrial Heating Furnaces 


HE average consumer of elec- 
tricity has become fairly fam- 
ilar with the apparatus in 
daily use and may have some 
appreciation of the quality of materials 
assigned to various duties in the de- 
vices with the reasons for their selec- 

tion. It is probable, however, that few 
persons not closely connected with 
manufacturing or research realize how 
thoroughly various parts of the pro- 
blem have been studied and quite fre- 
quently would-be imitators find their 
progress hampered in many ways due 
to lack of the proper perspective. In 
view of these facts it is probable that 
the following information abstracted 
from articles by E. F. Collins, in the 

Chemical and Metallurgical Engineer- 
ing Journal, June 16 and 23, 1924, on 
Industrial Heating Furnaces, may be 
of interest to those who find pleasure 
or profit in considering such problems. 


In problems involving heating by 
electricity, the successful designer 
must have information on the materials 
available and in general along the fol- 
lowing lines. 


I. Chemical—reactions at low and 
high temperature, — oxidation, 
decarbonization at high tempera- 
tures,—fluxing of refractories, 
the effect of furnace atmospheres. 

II. Mechanical—Expansion or con- 
traction with the heat—physical 
strength at low and high tempera- 
tures—crystallization at high 
temperatures—abrasion of re- 
fractories when hot—methods of 
construction. 


lil, Physical 


heat generation, con- 


servation, transmission, absorp- 
tion, distribution, storage, equal- 
ization, emission, potential, diffu- 
sion and heat quantity, tempera- 
ture gradients and control of 
temperatures. 


IV. Laws of environment and _ psy- 
chology involving knowledge of 
the heating process, shop methods, 
types of individual likely to act 
as operators, peculiarities of the 
product or methods of manufac- 
ture. The alertness of execu- 
tives to improved methods, their 
progressiveness and the effect on 
the working conditions for the 
operators. 


V. Economic laws, covering the first 
cost of the furnace, the operat- 
ing cost, output for given floor 
space, reduction in labor, im- 
provement in quality or its uni- 
formity. 


It will appear that the method of 
analysis is applicable to many _pro- 
cesses not electrical but the writer’s 
subject being electrical furnaces in- 
volves more special attention being 
given to a few only of the more force- 
ful points. The heat generation is 
100 per cent. perfect in metallic re- 
sistors and releases 3.412 B.t.u. per 
kilowatt-hour. Heat conservation is 
less perfect depending on the construc- 
tion of walls, floor, roof and doors and 
the ventilation of the working chamber. 
Data given indicates that the heat emis- 
sion from a flat wire is so much better 
than that from a round wire as to 
make it superior from the point of 
economy and safety. 
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Heat distribution and equalization 
is governed by convection, conduction 
and radiation, as well as placing of the 
heating elements. Proper distribution 
is facilitated by the use of mufflers and 
the study of conduction and radiation 
shows that uniform heating may be 
obtained with heaters located in groups. 

Heat transmission and temperature 
gradients through materials require 
careful attention in the design. Fire- 
clay, silica and alundum are the most 
satisfactory materials for mufflers 
which require high melting point, must 
be mechanically strong and be good 
conductors of heat. Their use, how- 
ever, necessitates a higher temperature 


in the resistors and records given, show 
also that with automatic temperature 
control the control is effected within 
closer limits of variation of tempera- 
ture without the use of baffles. 

The author expresses the hope that 
a better appreciation of the problems 
of design will result from the discus- 
sion given. It is evident that engin- 
eering of the highest order is required 
to solve heating problems of a large 
scale satisfactorily and it is predicted 
that it will not be long until electric 
heating on a large scale for important 
thermal processes will be adopted with 
no more hesitation than it now is ac- 
cepted for household use. 
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The Minus Quantity 
By William V. Fitzgerald 


\ HE minus sign in the mathe- 
“matical world is only a term. 
But it has a bigger significance 
than most people think, for its 
application to the manipulation of num- 
bers and algebraic quantities is not its 
most important use. Dollars come and 
go, as do all the things that men spend 
time calculating with mathematics. The 
really important use of the minus sign 
is its application to the human equation. 

What is a “minus” sign? As applied 
to making one’s way in the world, it is 
a quantity or quality which one has 
developed consciously or unconsciously 
and which is detrimental to success in 
one’s work. A man does not have to 
go about placarded with posters show- 
ing mathematical signs and symbols to 
display his positive and negative cha- 
racteristics. However, the average man 
does go about placarded more effective- 
ly than any posters could do the job— 


placarded in so many different ways, 
insidious ways, that he himself scarce- 
ly feels their presence. There are prob- 
ably as many different kinds of human 
“minus” signs as there are human be- 
ings. 


Then there is the fellow who “takes 
a chance” on something being pretty 
nearly right or “just about,” or “good 
enough.” What an awful handicap 
that man carries about in his daily 
work. He grinds in a valve on his 
engine and instead of working until 
the valve and seat are in first-class con- 
dition, he concludes it’s good enough 
while there are still pit marks in 
evidence. He puts his engine together 
and starts it up only to find that the 
valves again give trouble in a much 
shorter time than they ordinarily 
would. He curses his “rotten luck’ 
and performs the whole operation over 
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again, while men mark him as a man 
who gets poor results. 

A serious “minus quantity” is 
possessed by the man who has the bad 
habit of saying he knows when he 
doesn’t know, or of giving some kind 
of information in the absence of the 
correct information. This man is a 


pitfall with a rose garden covering, in 


any organization. He is the man who 
will give the explanation of the most 
profound phenomenon, provided his 
audience knows nothing of the subject. 
He has the quick answer and the 
volume of phrases with which to mys- 
tify. He tells you “right off the bat” 
what the fusing point of cast iron is 
or what the temperature of steam is 
at 350 lb. pressure. It takes a little 
time for associates to get wise to him, 
but when they do, they usually listen 
to what he has to say—and promptly 
consult the handbook or the reference 
book. This type of man causes a lot 


of trouble and misunderstanding to 
others in that sometimes non-technical 
people who take him seriously become 
thoroughly convinced of his superior 
knowledge. 

There are two ways to improve one’s 
chances of success. One of those ways 
is to increase the quantity of factors 
that are on the positive side of your 
account — education, experience, in- 
terest in up-to-date methods and ap- 
pliance and other means whereby the 
number of things one can do well is 
augmented. The other way to assure 
success, 1s to search out the “minus” 
quantities that have been developed, 
and to ostracize them rigorously. Men 
of talent and brilliance of mind are 
failures only because they have equally 
great nullifying characteristics, while 
mediocre men achieve wonders because 
they have taken the pains to eradicate 
their nullifying tendencies. 

—Power. 


— *e Ut fern 


Christmas Display, Windsor Hydro Shop 
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The Effects of Artificial Light On 
Plant Growth 


An abstract of lectures Siven at the Convention of the Illumina ting 
Engineering Society, Briar Cliff, N.Y., October, 1924. 


Abstracted by Geo. G. Cousins, Asst. Laboratory Engineer, 
H. E. P. C. of Ontario 


INSIDERABLE interest has 
been shown regarding the 
stimulation or hastening of 
plant growth by means of art- 
ificial light. A fairly large amount 
of research has been expended upon 
the subject but, being done by different 
individuals with different incentives, 
the work has lacked co-ordination, the 
results have not generally been con- 
sistent and definite conclusions could 
not be formed from the information 
obtained. Some work has recently 
been done to determine the effects of 
artificial light upon plant growth and 
the results are briefly summarized in 
the following: 

There are several factors contribut- 
ing to the growth of plants such as at- 
mosphere, temperature, soil tempera- 
ture, humidity, soil condition, light and 
probably others of varying importance. 
In the work described herein, an at- 
tempt was made to segregate the effects 
of light, including its quality or com- 
position, its intensity and the duration 
of its application. 

The subject of this abstract includes 
two phases of the broad subject un- 
der consideration, namely the influ- 
ence of colored light and the influence 
of intensity and the length of its 
application. 


Tue INFLUENCE OF CoLorEeD LIGHT. 


It is fairly well established that the 


circulation of the sap and the procur- 
ing of nourishment is influenced by 
heat and some species of stimulation 
by infra-red radiant energy. Visible 
light also influences the sap movement. 
The fixation of carbon from the at- 
mosphere seems directly dependent 
upon light or upon a stimulation akin 
to light radiations and the develop- 
ment of chlorophyl, that substance 
common to all green leaves, cannot 
successfully take place without such 
stimulation. 

No successful growth has been re- 
ported or seems possible under cold 
light, nor can it be assumed that day- 
light is the ideal condition for plant 
development. 

In the experiments made to arrive at 
some basis of understanding of the 
problem, several varieties of flowers 
and vegetables were grown on the 
greenhouse bench and in compartments 
from which all daylight was excluded. 
In these compartments, 4 ft. 6 in. long 
by 2 ft. square on the ends, artificial 
light was supplied by gas filled tung- 
sten lamps as follows: unmodified 
light from 750 watt lamp, a 1000 watt 
lamp from which the heat rays were 
partly absorbed by passing the light 
through a layer of clear water, and a 
1000 watt lamp from which much of 
the longer waves, red and heat rays, 
were screened by a special glass. 

Control or check plants were grown 


32 THE BULLETIN 


TULLE H OOOH ROMAN DO TUREOECUUO UU AGSASSLOSUSSSOSOOOSSOOOIULUOU UCLA T OS UOOOONONOOOOORDUREOTUUOOTELUTUULTTAONTTETENTTTNTTTODREEDTTTENEEETETETTTTTTVITITTTTTTTTTTTTITITTTTTTTTTTTTTTTT TTT 


simultaneously under normal condi- 
tions of natural lighting in the green- 
house for the period of. “the: test; 
February and March. The average 
greenhouse illumination during the day 
ranged from 170 ft. c. on a cloudy 
day to 1460 it. c. on a clear day. The 
greenhouse temperature was held at 


about 65 deg. fahr., while the average © 


temperature in the compartments was 
from 75 to 81 deg. fahr. The average 
intensity of illumination in the com- 
partments equipped with tungsten 
lamps was 500 ft. c. 


It is surprising to note that the speed 
of growth for those plants grown 
under artificial light only was about 
double the normal growth of those on 
the greenhouse bench. The artificial 
light was applied for nine hours per 
day. 


Bulbous plants such as tulips, hya- 
cinths and similar plants can be 
brought into full bloom in twenty days 
under artificial light alone. The ab- 
sence of ultra-violet radiation did not 
seem to retard these plants nor affect 
the color of the flowers. No differ- 
ence could be noted in plants grown in 
the various compartments except that 
the temperature under the unscreened 
750 watt lamp was sufficiently high to 
slightly retard their best development. 
Apparently the screening out of the 
long waves (red and heat rays) was 
advantageous to plant growth. Un- 
screened artificial light, however, re- 
sulted in richer green leaf colors when 
the air and soil temperatures were 
kept low. The conclusion follows 
that the long wave stimulation is bene- 
ficial when the soil and air tempera- 
tures are kept within bounds. The ac- 


celerated growth under artificial light 
alone was not materially due to the in- 
creased air and soil temperatures as 
compared to the temperatures of the 
plants grown in the normal manner in 
the greenhouse under natural lighting. 
The constant artificial light stimulation 
for a period equivalent to daylight and 
of an intensity approximating average 
daylight resulted in better growth than 
the changeable natural illumination. 


Further tests were run in order to 
secure information regarding radia- 
tions from different parts of the spec- 
trum and larger compartments were 
used from which all daylight was ex- 
cluded. Varieties of plants were grown 
which were not limited to any partic- 
ular season. Artificial light was used 
for approximately 12 hours per day. 
Five compartments were illuminated 
respectively, with a clear 750 watt 
lamp; a 1000 watt lamp screened 
with glass that is opaque to 
ultra-violet; a 1000 watt lamp screen- 
ed with glass partially opaque to infra- 
red; a 1000 watt lamp screened with 
glass opaque to infra-red and a 480 
watt mercury vapor “M” tube. 


Corn failed to survive after 20 days’ 
exposure to blue green glass opaque to 
infra-red and appeared to need some of 
the heat rays even though the air and 
the soil were amply warm. Beans 
behaved in a generally similar manner 
under the same light. Geraniums 
were somewhat better. Plants grown 
under the mercury vapor were not 
healthy although in this case the in- 
tensity (15 ft. c.) may have been too 
low. Good growths of beans and corn 
under unmodified light was produced. 
Growths under light deficient in violet 
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and ultra violet rays appeared equally 
as good as that under unmodified light. 
Geraniums seemed to do better under 
light deficient in violet rays. 


The unmodified light from gas filled 
lamps was better than illumination 
from the same source when the long 
waves were screened out. 


The intensity of illumination from 
the gas-filled lamps used in this series 
was 350 ft. c. and the average air 
temperature was 87 deg. fahr. 


Radiation in the region of the red 
and infra-red waves are beneficial to 
plant growth provided the soils and 
air temperatures are properly regula- 
ted. 


Another investigator studied the be- 
haviour of plants with: special refer- 
ence to the life cycle of the plant which 
includes the reproductive process. 


Seed production is a function of the 
plant that lends itself readily to re- 
search involving the use of artificial 
light. In plants where seed production 
is the objective, electric light has been 
shown to be of value in accelerating 
growth and hastening maturity. Plants 
have been matured with no other 
source than electric light. 


The addition of electric light or the 
shading of plants involves physio- 
logical changes in the plant of which 
little is known. 


In the so-called “long day” plants, 
the addition of electric light has been 
shown to speed up the reproductive 
process during the short days, while 
in the so-called “short day” plants, al- 


though the addition of electric light 
accelerates growth, the reproductive 
process is retarded. Either the addi- 
tion of electric light or the cutting 
down of daylight is necessary to bring 
about the desired change when plants 
are forced into seed production out of 
their regular season. Plants blooming 
in winter can be made to bloom in 
mid-Summer by shading while plants 
ordinarily blooming in Summer can be 
made to bloom in winter by the addi- 
tion of electric light. 


The life cycle of a plant consists 
of a steady and uninterrupted growth. 
However, a plant like head lettuce, an 
annual, is considered to have two 
stages of development, head formation 
and seed production and this offers a 
more complicated problem. 


It was found that even a moderate 
intensity of from 40 to 84 ft. c. from 
edge to centre of the plot, used from 
4.30 p.m. to 6.30 a.m. the next day 
produced a much more rapid growth 
than that under ordinary conditions in 
the same greenhouse. However the 
development of the plants progressed 
through to the seed production 
without the intermediate stage of 
head formation, and consequently 
such plants were not marketable. 
It was later found that by forc- 
ing the plants by artificial light up to a 
certain stage and then removing the 
artificial light stimulation, a good 
marketable head was produced in a 
much shorter time than was possible 
under natural light only. The proper 
control of light stimulation produced 
good heads with larger leaves than 
unstimulated plants. 
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Other varieties of lettuce were tested 
and some of them found to be better 
suited to forcing by means of light. 
About two weeks after the plants were 
transplanted, the artificial light stimu- 
lation was started and applied for a 
few hours each night until the head 
formation stage was reached when the 
use of artificial light was discontinued. 
This resulted in good marketable heads 
two weeks earlier than with the check 
plants grown under normal conditions. 

Some tests were run to determine 
the relation of temperature to light. 
Three greenhouses were available 
whose night temperatures were 60 deg. 
fahr., 55 deg. fahr. and 45 deg. fahr. 
Similar groups of plants were tested in 
each. ach) test included a box of 
plants grown by daylight only and a 
similar which received additional arti- 
ficial light. Under each temperature 
the additional light (6 ft. from a 200 
watt lamp) increased the rate of 
growth, but in each case the temper- 
ature was the controlling factor in pro- 
ducing marketable heads. 


There seems to be no doubt that 
even low intensities of ilumination 
from gas filled lamps stimulate plant 
growth and hasten maturity. Too 
little is known about what happens to 
the physiology of the plant when stim- 
ulated by artificial light. The problem 
resolves itself into one of manipula- 


tion of quantity of light and time of 


application in order to produce a de- 
sired product. 


From experimental results obtained 
to date, it is safe to recommend electric 
light stimulation where flowering and 
seed production are the objectives, but 
where a certain type of growth is de- 
sired, recommendations cannot be ac- 
curately made until more fundamental 
research is carried on to determine the 
changes made within the plant. 


One may conclude from the results 
of the tests described herein that very 
moderate intensities of electric light 
intelligently applied can be put to com- 
mercial use in the greenhouse produc- 
tion of flowers and certain vegetables. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in December 1924. 


Appliances 


WILLARD STORAGE BATTERY Com- 
PANY OF CANADA LIMITED, 100 Ster- 
ling Rd., Toronto. 

“Colloid” Rectifier. 


* OK ok 
THe FRANK E. Wotcotrt MAanv- 
FACTURING Co., Hartford, Conn. 


Marcel 
Torrid’. 


Wavers, “Eclipse” and 


ee i oe 
RENFREW  ELeEctTRIC PrRopuctTs 
LIMITED, Renfrew, Ont. 

Circulating type Water 


Cat... Nos?.25, 26, 28 andesd, 


*K K Ok 


Heaters, 


SUMBLING MACHINERY COMPANY, 


EEE eS ee ee eS a a —_,—“‘ eee ee eee 
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Limitep, 7-15 St. Mary St., Toronto, 
Ont. 


Electric Ironing Machine. 
> * > 
*CRESCENT WASHING MACHINE Co., 
New Rochelle, N.Y. 


Electric Dish-washing Machines, 
Models R, MM, AA and EE. 


* KK OK 


*HEIDBRINK Co., THe, Mrr., 420 S. 
Sixth St., Minneapolis, Minn. 

Electric dleater for attachment to 
apparatus employed for administering 
nitrous oxide gas. 


* Ok Ox 


*WILDMAN MANUFACTURING CoO., 
(Mrr.), Norristown, Pa. 

S. E. Bartarp, (Submittor), 54 
Lombard St., Toronto, Ont. 

Electric Cloth Cutting Machines, 
Types D and E. ‘ 


te ee ak 
Switches 


W. Payne, 6 Gilholm Ave., Galt, 
Ont. 
Support for Switch Boxes. 
* Ok OK 
Mr. J. Gorpon Srterss, 5 Otto St., 
Kitchener, Ont. 
Automatic Switch—Clock-operated, 
“Master’’. 
* Ok Ox 
*ITNDUSTRIAL CONTROLLER Co., Mil- 
waukee, Wis. 
Resistance Appliances (as listed on 
Underwriters’ Laboratories card, dated 
March 24,1922.). 


Me ka 


Fixtures 


*CurTiIs LIGHTING Inc., 1119 W. 
Jackson Blvd., Chicago, IIL. 

Fixtures for use with gas-filled 
lamps. 

Fixtures, Stage Type, “National X- 
Raye i A-Ray’, 

Electric and Combination Fixtures. 

Fixtures Fittings (as listed on Un- 
derwriters’ Laboratories Card, dated 
May 9, 1924). 

ae ae 


*PITTSBURGH REFLECTOR & ILLUM- 
INATING Co., (Mfr.), 3117 Penn Ave., 
Pittsburgh, Pa. 

WiLtson ILLUMINATION COMPANY 
( subontor), Sy York St, @oronto; 
Ont, 

Show Window Fixtures. 


* ok Ok 
“Nite Co.) luesiie P., 32-34, W., 


69th. StChicago, 1. 
“Muter” Lightning Arrester. 


* CK x 


*HEINEMANN Etectric Co., 1730 
North >the ot: Philadelphia, Pa. 

“Sensory” Lightning Arresters. 

ePREEWAN? IVDECTRICH CO. Bi.) tl. 
Trenton, N.J- 

“Little Joe” Lightning Arresters. 

~ eee 
*JEWELL ELECTRICAL INSTRUMENT 


Co., 1640-50 Walnut St., Chicago, Ill. 
Lightning Arresters. 


*k * x 
*These devices are under the Under- 


writers’ JTaboratories re-examination 
or label service. 
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Hydro Lamps 
are built to a 
standard — Not 
to a price. 


There can be no 
second grade 
Hydro Lamps at 
a lower price. 


HYDRO LAMPS 
Quality First and Always! 


All Hydro Lamps before being passed 


by our experts and labelled with the 
Hydro label of quality must come up to 
the Hydro standard of efficiency and life. 


No others will be accepted. 
No others can bear the Hydro label. 


Hydro-Electric Power 
Commission of Ontario 


This label is Look for it. 
your guaran- Ask for it, on 
tee of first the lamps 
quality. you buy. 
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A.M.E.U. CONVENTION NUMBER 
Opening Address 


By J. E. B. Phelps, Sarnia, President 


D ebehatrs of Officers 
elected by the Association I 
desire to welcome the dele- 
gates ‘to this’ Convention. \ I 
have not yet got from the Secretary 


the 


the number who have registered at this 
Convention, but you will remember 
that last year we had a record attend- 
ance at our Winter Convention, and 
I think you will agree with me that, 
from the attendance at our luncheon 
to-day, we are getting away to a good 
start; and we hope to have a very en- 
joyable meeting. 

This is the first convention we have 
had after affiliation with the Ontario 
Municipal Electrical Association; and 
the affiliation of these two associations 
should result in strengthening our 
position and enable us to wield a 
greater influence for Hydro in this 
Province. 

Personally, I am convinced at this 
time that we did the right thing in 
affiliating these two associations. I 
want to be frank, and confess to you 
that when it was first broached I was 


In Opposition to it. The main reason 
for being opposed to the affiliation of 
the two associations was that I did not 
believe in the mixing of engineering 
and the matters of policy; but as there 
is a resolution to be brought up in re- 
gard to the affiliation this afternoon, I 
think that matter been cleared 
away; and | think after joining hands, 
as I have said; we will have a far 


has 


stronger organization. 

All of you have heard of the power 
shortage that Sir Adam Beck has been 
telling us about, that is going to come 
in the year 1926; and it seems that Sir 
Adam’s prediction is going to be veri- 
hed. 

You tha ers 
years ago, at a banquet held, I think, 
in this hotel, Mr. Goodwin, of New 
York, made the statement that as fast 
as the electrical engineers could de- 
velop the power, the commercial end 
In other words, 


remember number of 


would have it sold. 
that the commercial end would keep 


ahead of the development end of 


Hydro in this Province. He was 
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speaking generally, not only of On- 
tario but of general conditions in Can- 
ada and the United States. His pro- 
phecy also is being verified. There is 
no question that we are rot having 
normal conditions at the present time 
in our Province in regard to industrial 
life; our factories are not up to their 
normal production; and yet in spite 
of that fact, we are going to have a 
power shortage, because, as you are 
aware, as fast as the new generators 
can be installed at the Queenston- 
Chippawa plant, a load is waiting for 
them. 


I say that as Hydro engineers and 
managers in our various municipali- 
ties, we do not want to go through,— 
and God help us if we have to,—the 
same conditions that we had during the 
War. You men who were in charge 
of plants throughout the Province of 
Ontario know the conditions at that 
time; and if in the year 1926 we have 


to say to our municipalities, to the 
industrial establishments and to the 
people in their homes that we have no 
current to give them, you can imagine 
the condition! If that condition arises, 
the industrial life in this Province is 
going to be put back a decade or pos- 
sibly a quarter of a century. We will 
be playing second fiddle to other Pro- 
vinces who are allowing their power 
interests to go ahead and develop their 
power. 


The active competitor, especially 
for the Eastern Districts, is the Pro- 
vince of Quebec; and you know what 
is happening down there, that their 
government is allowing the private in- 
terests down there to go ahead and 
develop their resources; .so that if 
there is any way by which this power 
shortage can be eliminated or met, I 
hope that in Sir Adam Beck’s speech 
this evening he will have something to 
say about it and that we can go from 
this meeting feeling that the power 
shortage will not come upon us. 

It has come to the point in this 
Province where the parties in control 
are paying no attention to these asso- 
clations. Gentlemen, the time has come 
when Associations such as these, the 
Association of Municipal Electrical 
Utilities and the Ontario Municipal 
Electrical Association, when they get 
together and go before a Government 
to make a request in regard to the 
Power question, must exert such an 
influence that when they say some- 
thing the government will sit up and 
take notice of what is said. 


Whom do these Associations repre- 


sent? Do you not represent the Muni- 
cipalities who really own this proposi- 
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tion? That being the case, then we 
should have something to say in regard 
to.its management and operation | 


Now, just a word about our Pro- 
gramme. I think we have got away 
to a good start at our luncheon. We 
had a first-class address from Pro- 
fessor DeLury; and, as you are aware, 
we are to have with us to-night Sir 
Adam Beck at our dinner at 6:30" “and 
the committee has made arrangements 
to have Sir Adam’s speech broad- 
casted, and the gentlemen in charge 
say that they will make it so loud that 
the people will have to hear what Sir 
Adam is going to say. JI am sure we 
are to be congratulated upon the Com- 
mittee which has been in charge of 
making these arrangements. 


I think you will be satisfied that the 
various papers which have been pro- 
vided are interesting and will bring out 
much valuable information. [| hope 


you will enter heartily into the dis- 
cussions, and thus bring out the fullest 
benefit to be derived from the papers 
to be presented. 


I want to thank the Committee who 
have had the arrangements for the 
Convention in charge. I am sure they 
have been and are making a really 
first-class job of it; and if we do not 
enjoy ourselves and go home with 
more information in regard to Hydro 
matters and better qualified to deal with 
our problems, it will not be because 
we have not had the proper training. 

Before sitting down, I want to 
thank you for the honour which you 
have done me in placing me in the 
position of your President. I do not 
know that I have done all that I might 
have done as President ; but, at least, 
I have been serious in my office and 
have tried to live up to the high honour 
which you have placed upon me. I 
thank you, gentlemen. 


aunmmne OCs So anus 


The Financial Position of the Hydro-Electric 
Power Commission for the Year 1924 


by Sir Adam Beck, Chairman, Hydro-Electric 
Power Commission of Ontario 


(Extracts fromaddress to Ontario Municipal Electrical Associationand 
Association of Municipal Electrical Utilities,at Toronto, Jan. 28, 1925) 


AHE Commission has been 
- more fortunate this year in 
completing its financial state- 
ment at an earlier date, owing 
to the freedom from the annoying in- 
terference of investigating commis- 
sions. It is gratified in again being 
able to report, notwithstanding the in- 


dustrial depression, favourably upon 
the financial operations and, in fact, 
is able to advise that the past year has 
been the most successful in its history. 
The Commission is able to present a 
statement which shows that the re- 
venue obtained from the consumers 
has been more than sufficient to meet 
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the full cost of generation, transform- 
ation and transmitting of power, and 
to provide for all operating expenses, 
maintenance and fixed charges, includ- 
ing full sinking funds and depreciation 
on the new Queenston-Chippawa De- 
velopment, notwithstanding the fact 
that the Commission has only received 
an average of the output of four gen- 
erators from this plant, but has includ- 
ed in its financial statement the capital 
charges on the complete canal and six 
units. 


During the Session of the Legisla- 
ture in, 1914 the Act of the Hydro- 
Electric Power was 
amended to enable the Commission to 
incorporate the properties which it is 
operating at Niagara Falls, as a part 
of the Hydro-Electric Power Commis- 
sion’s Systems, and to combine their 
capital costs, including the Ontario 
Power Company, Toronto Power 
Company and the new Plant, the 
Queenston - Chippawa Development. 
The financial statement submitted by 
the Commission for the year 1924 will 
include the total capital share of the 
Municipalities for all generating costs, 
in addition to the transformation and 
transmission costs which have been in- 
cluded in past reports. 


During the year 1924 the Wasdell, 
Severn and Eugenia Systems have 
been combined for generating pur- 
poses, in accordance with the Legis- 
lation of 1924, and during the year 
1925 the Muskoka System will be in- 
cluded. 


Commission 


With the above mentioned changes 
and combination of generating systems 
the total number of systems operated 
by the Commission will be reduced 


from 13 to 8, to which are connected 
at the present time some 386 munici- 
palities including 131 townships and 
rural districts, being an increase of 30 
municipalities for the year 1924, of 
which 24 were townships and _ six 


-urban municipalities. 


The operating capital investment of 
the Commission increased in the year 
1924 from $167,941,072.12 in 1923 to 
$187,154,718.92, or an increase for the 
year of $19,213,646.80. 


The capital expenditure of the Com- 
mission and the Municipalities by the 
end of 1924 exceeds $251,000,000.00. 


The total revenue collected by the 
Commission from the municipalities 
and other power customers for the 


year amounted to $16,547,491.20. This 
revenue was appropriated as follows :-— 


Operation, maintenance, administra- 
tion, interest and other current ex- 
penses, $12,979,024.35; reserved for 
sinking fund, renewal of plant and 
equipment, $2,965,731.09; total $15,- 
944,755.44; leaving a surplus collected 
in excess of Operating Expenses and 
fixed charges as above, and which is 
subject to provision for Contingency 
eserve OF 5002 735.20. 

It is estimated that the revenues of 
the Municipalities will reach the vast 
sum of $20,000,000.00 for the year 
1924, upon which there will be a sur- 
plus of $1,000,000.00 after all re- 
serves for sinking funds, contingen- 
cies and depreciation have been pro- 
vided for. 

In 1923 the revenue was $17,219,- 
044.27 upon which the Municipalities 
had a surplus, after all of the above 
mentioned items had been taken care 


of, of $1,093,753.36. 
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In the year 1923 the reserves of the 
Commission and the Municipalities, 
for sinking fund, renewals and con- 
tingency purposes amounted to $33,- 
807,234.83. 


Although complete information is 
not yet available for all Municipalities, 
it is estimated that the total reserves of 
the Commission and the Municipalities 
for the above items will reach the 
sum of $40,000,000.00. 


This is a remarkable showing when 
one realizes that the average period of 
operation of the Municipalities con- 
nected to the Commission’s systems 
does not exceed 10 years and the an- 
nual reserves set up in the future will 
be greater, as the Municipalities all 
take up their sinking fund charges and 
the total reserves per annum will soon 


reach the sum of $10,000,000.00. 


The financial statements of the 


Municipalities and the Commission 
will show this year that over 60 Muni- 
cipalities will have quick assets of 
cash, bonds and accounts receivable in 
excess of all liabilities, including the 
balance of their debenture debt, which 
may fairly be considered as being en- 
tirely out of debt. 


The estimated saving to light and 
power consumers over rates in use pre- 
vious to the commencement of Hydro 
Operations with the Municipalities to 
the end of 1924, amounts to the huge 
sum of $140,000,000.00, and is being 
increased at the present time by an 
amount exceeding $25,000,000.00 per 
annum. The Commission’s and the 
Municipalities’ Systems serve a popu- 
lation of 2,250,000 people, with over 
400,000 consumers. 

The following is a short summary of 
the increase in capacity of the various 
systems of the Commission :-— 


PLANT CAPACITY AND OUTPUT FoR 1924. 


Operating Load Total 
Normal Peak Output 
Capacity Horse- During fiscal 
Horse- Power Year, kilo- 
Power watt hours 


Hypro-Exectrric GENERATING PLANTS. 


Niagara 
Central Ontario 
Georgian Bay 
Muskoka 
Rideau 
Nipissing 
Thunder Bay 


Totals, Hydro-Electric Plants 


685,500 620,106 2,926,662,700 
42,675 49,167 140,782,070 
14,130 13,999 43,449,874 

1,400 1,468 5,442,700 
2,800 ahh hey 5,418,998 
2,940 3,280 7,197,154 
50,000 34,200 121,925,080 


799,445 


700,377" 


2,850,878,576 
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STEAM PLANTS. 


Normal Peak Total 
Operating Load Output 
Capacity Horse- During fiscal 
Horse- Power Year, kilo- 
Power watt hours 
Toronto Steam Plant 20,000 ——_ <a 
POWER PURCHASED. 
Contract Peak Total 
Amount Horse- Purchased 
Horse- Power Kulowatt 
Power Hours 
Total purchased by . 
All Companies 45,245 Po sete 4 Wl bis 150,922,465 
Grand total, 1924 864,690 779, 188* 3,001,801 ,041 
Grand total, 1923 756,982 756,668* 2,842,416,705 
INCREASE 159,384,336 


Per cent. Increase 


5.6 


*Peak totals given are direct sums of plant peaks as shown without allow- 


ance for diversity in time. 


Therefore these totals do not indicate the demands 


3n the various systems where there is more than one plant supplying power. 


The important increase in plant cap- 
acities during the year were :— 


Horse 
Power 
Queenston-Chippawa Develop- 
ment, Units 6 and 7 - - 110,000 
Nipivon ~*System,.5:Uaits: “3 
and 4 pi) ce ee nt 20) 
Dams .3‘and 9. on the’ [rent 
System - - - = = - 10,000 
TOTAL »= =) fe. = §145,000 


All of this increased capacity has 
been practically taken up by the power 
demands of the Municipalities. 


From the information which the 
Commission has before it to-day, prac- 
tically all of the systems will have 


utilized the complete capacity of the 
present power developments by the year 
1926, and it is urgent that immediate 
authority be given to the Commission 
to enable it to proceed with new and 
larger developments in order to meet 
this demand of the Municipalities. 


NIAGARA SYSTEM. 


As previously stated, there has been 
a continued increase in the demands 
for power for industrial purposes in 
spite of the fact that industrial condi- 
tions throughout the Province have not 
yet reached their normal level, and the 
Commission has considerable anxiety 
as to the future plans for new deve- 
lopments for the meeting of this grow- 
ing demand. 


; 
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The total available capacity of the 
Niagara System’s plants is approx- 
imately as follows :— 

With seven units installed at the 
Queenston plant, operating the On- 
tario Power Company's plant to full 
capacity and the Electrical Develop- 
ment Company’s plant, to utilize the 
surplus waters, plus 20,000 h.p. pur- 


chased from the Canadian Niagara - 


Power Company, the available capacity 
is from - - 650,000 to 670,000 h.p. 

With eight units installed at the 
Queenston plant operating on the same 
basis, the available capacity would be 
from - - - 680,000 to 700,000 h.p. 

With nine units installed at the 
Queenston plant operating on the same 
basis, the available capacity would be 
from (1925) - 715,000 to 720,000 h.p. 

If ten units are installed at the 
Queenston plant operating on the same 
basis, the available capacity would be 


from (1926) - 750,000 to 760,000 h.p. 


The combined peaks of all plants for 
December of the year 1923 amounted 
to 611,902 h.p., and for the year 1924 
the combined peaks of December were 
662,320 h.p., an increase of over 
50,000 h.p. » 

This December peak in 1924 ex- 
ceeded the previous estimates of the 
Commission and based upon such 
estimates ‘for the year 1925, the Com- 
mission may expect a peak load in ex- 
cess of 710,000 h.p., in 1926—765,000 
and in 1927— 835,000 h.p. 


The above estimated peaks are con- 
servative and with return to normal 
industrial conditions, will be exceeded 
to a considerable extent. 


The estimated peak loads of 1926, 
as indicated above, will exhaust all 


available capacity for 1926, and it will 
be necessary to provide an additional 
capacity of from 50,000 to 100,000 
h.p. in order to meet the demands of 
the municipalities in 1927. 

In order that the Commission may 
meet the demands of the municipalities 
in the future, the Commission, in 
January 1924, made application for 
the development of 300,000 h.p. at 
Morrisburg on the St. Lawrence 
River, receiving the necessary Order- 
in-Council from the Provincial Gov- 
ernment, authorizing the proceeding 
with this work. The Commission has 
been investigating the power develop- 
ments on the St. Lawrence River since 
1923, and has expended upwards of 
$350,000 upon such work. 


In January 1924, application was 
made to the Federal Government for 
approval of plans for the construction 
of the works at Morrisburg and in 
September of the same year the Com- 
mission was advised that the plans had 
been referred to the Advisory Com- 
mittee of the Government on St. 
Lawrence matters. 


In addition the Commission made 
application to the Ontario Government 
for leases of all the Ontario water- 
powers on the St. Lawrence and on the 
Ottawa Rivers, some 500,000 h.p. be- 
ing available to Ontario on the Ot- 
tawa River. A few of the more im- 
portant powers on the Ottawa River 
are :— 

200,000 h.p. 
110,000 h.p. 
75,000 h.p. 


Carrillon 
Chats Falls 
Rocher Fendu 
Deux Rivieres 
Deschenes, etc. 175,000 h.p. 


In view of the urgency of meeting 
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the demands for power in the year 
1926, it is imperative that the Commis- 
sion immediately proceed with the ne- 
cessary plans for the construction of 
new developments. The only source 
from which power can be obtained at 
a date to meet the demands is by the 
construction of steam plants within 
the Niagara system. 


Application has been made by the 


Commission for authority to proceed 
with the construction of such plants, 
and last year during the 1924 meeting 
of the Legislature $5,000,000 was 
voted for this purpose. 

It is unfortunate that the Commis- 
sion should be required to undertake 
the construction of such plants at this 
time, and purchase coal from a foreign 
country to operate the same, when the 
water power 1s running to waste on our 
great International and Interprovincial 
streams. | 

The value of the 1,500,000 available 
h.p. on the St. Lawrence and Ottawa 
Rivers is equal to from 9,000,000 to 
10,000,000 tons of coal per annum or a 
value of from $50,000,000 to $60,000,- 
O00 in generated water power running 
to waste. 

This, capitalized, means 


$1,000,000,000 to $1,500,000,000. 


from 


RurRAt DISTRIBUTION. 


During the past year satisfactory 
progress was made in the extension of 
electrical service to rural dwellers. 

In pursuance of the Government’s 
policy the Rural Hydro-Electric Dis- 
tribution Act was amended during the 
past year to provide for the inclusion 
of the transformers and secondary 
equipment in the grant of the Pro- 


vincial Government. The amount of 


the grant remains the same as when 
applied to primary lines only, namely, 
up to fifty per cent. of the cost. 

It should be understood clearly that 
the grants given by the Provincial 
Government towards the cost of rural 
electrical service are grants in aid of 
agriculture and are simply an exten- 
sion of a well-established policy which 
has previously found expression in ex- 
penditures incurred for agricultural 
schools and colleges, for experimental 
farms, for good roads and in other 
ways. These grants are in no sense 
for the purpose of assisting the hydro- 
electrical undertaking of the munici- 
palities. 

In order to ensure a reasonable re- 
turn upon the capital invested in rural 
distribution lines and equipment, the 
Commission has, after very extensive 
investigation, established a standard 
minimum of three farm contracts, or 
the equivalent, per mile of line con- 
structed. This is the basis of the ap- 
plication for the grant towards rural 


lines. 

Rural Extensions in 1923. 
Miles sof line approved sana 146 
Number of consumers — Hamlet 
4.059, Farm: 960.330 4 Total 5,019 
Capital approved for primary line 
Extensions - 2-7 eeere ame $321,102.61 


Total Rural Service. 
Commission has contracts with 131 
Townships. 
Consumers now served 20,605; not 
yet connected 195072" Tomi a2 aoa 
Miles Otidlinetvaa.. tee 1,205 miles 
Capital expended: -.« $2,446,127.73 
Government bonus......$1,214,921.14 
Power supplied in rural districts to 
serve Farm, Hamlet, and Rural 
Power Customers Past ' Cae 5 0s 
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It is of interest to note that over 
two-thirds of the rural mileage has 
been built and about half the rural 
consumers have been connected during 
the last three and one-half years. 


ans > int + ie 


An Electromance 

Two rival testers met in a mag- 
netic field, and so high was the 
tension it almost induced a potent- 
ial difference between them. Sud- 
denly each espied a sparkling volt 
tripping from segment to segment. 
Seeing them, she leapt headlong in- 
to a rushing torrent. 

“Ah, the hapless maid cried 
one, “would a rotary converter?” 

“It autotransformer,” replied the 
other. 

“Why do you swim so fast?” both 
called out. 

“Because the current is behind 
me—alas, I am _ wattless—I mean 
hapless.” 

“Oh!” cried the testers. 

“Hurry to the Wheatstone 
Bridge,” said one. 

“Wattmeter !” 

“A-mmeter! But don’t run too 


fast and trip on the breakers.” 
“Look!” 


{°? 


“Y point?” he delta blow. 

“There are fifty cycles; take one 
and hurry.” 

“I dare not, it belongs to a police- 
many: 

“That is merely a copper loss.” 

“Sine wave to her, throw mega- 
line.” 

The maid was saved, and lay 
choking with reaction. 

One sought to raise her “Imped- 
ance’—impudence, I mean. 

“I cannot stand this heavy tor- 
que,’ said the tester, “the load on 
the line is too great, there’ll soon 
be a heavy drop.” 

“Yet I will rectifier,” said the 
other; “there is my leaky grid, let 
us seek a field less excited.” 

“R.MLS.,” she lisped, with some 
reluctance, “say no more, do not 
make the poor solenoid.” 

“Is your answer still in the nega- 
tive?” he asked tenderly. 

“I am not positive,” she said. 

“Fickle maid, you have changed 
your polarity.” 

Looking back at his rival, he 
cried, “You go and kilowatt while 
I takeameéegohm,” 

By A. L. Paget, B.Sc. in the Fara- 
day House Journal. 
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Rock footing (partial assembly) be- 
fore embedding in concrete, suspension 
type, Blaw Knox type tower, Nipigon. 
Lines. 


Constructing Blaw Knox type tower, 
Nipigon Lines. 


No. € pipe line, under construction, 
Rock footing ready for concrete, Nipissing Development, view from 
suspension type, Canadian Bridge Com-  headworks. 
pany tower, Nipigon Lines. 
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Outdoor 44000 volt switching and transformer station, Central Ontario 


System, at Dam No. 9, Generating Station with installation of equipment 
nearing completion. 


Dam No. 9 Generating Station, Central Ontario System, showing tail race 
cribwork being blown out on Feb. 14, 1925. The first unit in this station is no 
being dried out preparatory to going into regular service. 


TW 


48 THE BULLETIN 


ULC OS OOO OOO ONO OOOO TUONO OCA OALAUACOUUEOOTOTOTUNOTOTOTOTOTOTOTEAITETEMUTETOTE TET TATHT TTT TTT TTT TTI TITHE TTT 


Distribution System Engineering 


By J. H. Caster, Assistant Engineer, H. E. P. C. of Ontario 


(Paper read before Association of Municipal Electrical Utilities at 


Toronto, January 28, 1925.) 


previously been written for this 
Association on distribution sys- 
tems, and it occurred to the 
writer that your Papers’ Committee 
were running short of material when 
they requested this one, However, the 
subject will stand considerable dis- 
cussion, and is always a live one owing 
to the growth of both the business and 
the new equipment available for line 
construction. I was also reminded 
that the paper was to be on distribu- 
tion system Engineering and from that 
I gathered that it was not a treatise on 
digging holes or stringing wire, but 
something more vague, with possibly 
an answer as to why we insist on doing 
all the absurd things that are done by 
engineers, when some other way would 
be so much easier. 

As this is written for distribution 
only among Engineers, I shall begin 
by admitting that engineering is the ap- 
plication of common sense to the pro- 
blem in hand. (This is not the kind 
of engineering you once dreamed about 
which had a salary of $15,000.00 to 
$20,000.00 a year attached). There is 
in addition to the first named requisite, 
a small amount of experience needed. 
The main cause of poor engineering is 
that we frequently stress the latter and 
neglect the former, in other words we 
follow in the way it was done before 
rather than using the common sense 


EVERAL excellent papers have. 


method and study the problem ex- 
tensively before we begin. Right here 
I wish to state that an error in Engin- 
eering is a very expensive thing as the 
loss is accumulative and lasts for the 
life of the job. The engineer must 
therefore study the present and future 
requirements, calculate interest charges 
as well as transmission losses and aim 
at obtaining maximum efficiency not 
only at the start but throughout the 
life of the system. 

Bearing in mind therefore the above 
points the procedure would be as fol- 
lows :— 

Firstly—Obtain an accurate plan of the 
municipality drawn to scale. 

Secondly—Obtain as accurately as pos- 
sible the habits and characteristics of 
the inhabitants. 

Thirdly—Locate the factvry districts 
and also the feasible location for 
future factory sites or other power 
users. 

Fourthly—Do the same for the resi- 
dential districts. 

Fifthly—Study the map and plan the 
system. 

So far the method is the same for 
all municipalities independent of size. 
The size does not necessarily mean arez 
or population, but is a combination o: 
both tempered with the engineer’s op- 
timism and his faith in the future of 
both the municipality and the utiliza- 
tion of the utility. Assuming the 
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“Size” has been determined, the ques- 
tion next arises, what voltage shall be 
used? Fortunately standards have 
been set which simplify the engineer’s 
work. He knows that lighting circuits 
will have to be 115/230 volts. He also 
knows that in 25 cycle districts 550 
volts is the standard power voltage; 
further that distribution transformers 
are built to work on about 2300 volts, 
so his primary system will have to be 
suitable for the transformers, which 
are available. His fundamental train- 
ing has taught him that power can be 
transmitted with less loss if he uses 
high voltage, hence the primary will 
be 2300 volts Y connected or as we 
say 4000 volts. Where the engineering 
comes in is how much primary he shall 
use, what length of secondary can be 
run and take care of future load with- 
out extending the primary, and can he 
stop with a 4000 volt primary or must 
he transmit at a higher voltage to sub- 
stations at various points? This can 
only be answered by a calculation of 
the losses, and here again we must 
be governed by the future requirements 
as well as the present, and let me re- 
peat that losses include annual charges 
On money spent as well as copper 
losses. This brings us to what is 
known as the Economical Cross Sec- 
tion, a condition that exists when the 
copper losses equal the annual charges. 
This is approximately 1 h.p. per M. 
cir. mils. per 1000 volts for weather 
proof copper three phase distribution 
and can be applied very rapidly to ex- 
isting circuits as well as used in de- 
signing new ones. For example, take 
a No. 6 copper conductor which has a 
cross section of 26,250 cir. mils. or 


26.25 M. cir. mils. If used as a 110 


volt single phase secondary the econ- 
omical load would be 14x1x26.25x- 
110--1000=1.44 h.p., at 220 volts. 
2.88 h.p. If used on a primary line 
at 2200 volts three phase the econ- 
omical load would be 57.7 h.p. or at 
HOOF volts@1050 bps AY No: 4 line 
would have a cross section of 41.74 
M. cir. mils. and carry a load of 2.3 
h.p. at 110 volts single phase, 4.6 h.p. 
at 220 volts single phase, 92 hpeiat 
2200 volts 3 phase and 167 h.p. at 4000 
volts three phase. This is an excellent 
guide in roughly checking all circuits, 
and is approximately correct with 
weather proof copper costing 24 cents 
per Ib. and power costing $41.00 per 
h.p. per year, annual charges being 
taken at 12 per cent. Where power is 
$30.00 per h.p. per year the load which 
could be carried would be 1.17 h.p. 
in place of 1 hp. per M. cir. mils. 
per 1000 volts. 


The economic loading is independent 
of the length of conductor and the de- 
signer must not forget that regulation 
is another matter. The most suitable 
method of obtaining the size of copper 
is to first obtain the Economical Cross 
Section and then check the drop and 
regulation. In so far as all systems are 
expected to last for the life of the de- 
bentures it is always advisable to plan 
with the view of obtaining increased 
load, and although the present or near 
future requirements may not warrant 
high voltage lines the plan should first 
be made to take care of the worst con- 
ditions. The system should then be 
constructed in such a manner that it 
can readily be changed over, but be- 
economical with present and near fu- 
ture loading. By this is meant that it 
will be found impractical to transmit 
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more than a certain load for a certain 
distance with a given voltage, and if 
either the load or the distance or both 
increase the voltage must be increased 
and the original plans should provide 
for this. 

Let us look at what is meant by an 
economical system. Undoubtedly one 


with low capital investment, low losses 


and small maintenance. The engineer 
must balance his design in regard to 
the first and last points as well as watch 
the second. However as the utility be- 
comes more and more popular, conti- 
nuity of service becomes more import- 
ant and low investment is hardly pos- 
sible, and present practice is tending 
towards the highest grade construction 
possible in towns and cities. In rural 
districts and small villages where the 
cost of high grade construction would 
prohibit the service, cheaper construction 
must be used. The Handbook for con- 
struction of, Electrical Distribution Sys- 
tems issued in June, 1924, contains some 
valuable information re. standard con- 
struction. Besides the points men- 
tioned above no system could be called 
economical which initself is responsible 
for an increase in the cost of power 
(power factor penalty) or one that is 
partly loaded with wattless current. It 
is therefore necessary to use or allow to 
be used, only apparatus requiring a 
minimum excitation. In this connec- 
tion the contracts with consumers on 
the Hydro Systems, and I expect on 
most other systems, give the System 
management the right to refuse service 
to any apparatus which does not meet 
with their approval. Our superinten- 
dents are quick enough to refuse ser- 
vice to a squirrel cage motor under 
certain conditions but allow a customer 


to purchase apparatus with high excita- 
tion, and then penalize him for low 
power factor a condition which does 
not seem quite fair. At the same time 
there are still a number of managers 
who either have not studied the ills of 
their system or have failed to properly 
diagnose the trouble and work towards 
a proper remedy. In all cases an ounce 
of prevention is worth a pound of cure, 
and although the engineer plans his work 
well and hands over a system which is 
an example of efficiency, lack of know- 
ledge, carelessness or stubbornness on 
the part of the manager or superinten- 
dent will soon necessitate either a con- 
sultation with the engineer or the em- 
ployment agency. Unfortunately the 
damage has usually been done before 
the engineer is called in or I should 
say can get in. Our experience has 
been that any advice or suggestion giv- 
en is usually ignored until the ship 
begins to sink then when it is necessary 
to get more money the engineer has 
his turn. In all fairness to the man- 
agers and superintendents I want to 
say that they are usually quite busy 
with other things, Hydro shops, cus- 
tomers’ accounts, salesmen and radio 
fans to say nothing of the reports and 
information asked for by the district 
engineers. The point I wish to make 
is that the distribution system is most 
important, as it is the basis of all the 
business, is, in fact the medium through 
which everything else is made possible. 
For this reason it is of primary im- 
portance to have it in perfect health 
and every addition, change or exten- 
sion must be as good or better than the 
original installation. Carrying our an- 
alogy further it is necessary to prune 
and trim in order that the tree will 
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grow properly, cutting out the suckers 
and grafting on some new branches to 
keep the system in good condition. 
One would not consider putting in a 
second parasite to kill the first as is 
often suggested by the addition of so- 
called corrective apparatus. A much 
better plan is not to allow the first 
parasite to get started. 

Since the installation of graphic, 
kw. and reactive kv-a. meters in the 
station and the recording volt meter 
and split core current transformer and 
ammeter, all of us have available the 
stethescope for analyzing the trouble and 
prescribing the remedy. A study of 
the load on each distribution trans- 
former by volt meter and ammeter will 
show whether the secondary conductor 
is suitable or the transformer properly 
loaded. The same instruments give 
the required data on primary lines and 
the kw. and reactive kv-a. charts can 
be used to study the power factor. 
The method followed by the writer in 
a study of the power factor conditions 
is simple and is as follows :— 

A month’s charts of the municipality 
are obtained, also a record of the num- 
ber and size of all transformers and 
motors on the system. The Sunday 
chart will show the reactive kv-a. of 
the transformers. This is checked by 
reading the week day charts after the 
motors are shut down; i.e., from mid- 
night to 7.00 a.m. or making allowance 
for any 24 hour motors. The total 
reactive kv-a. less the transformer re- 
active kyv-a. is equal to the motor re- 
active kv-a. Knowing the ky-a. cap- 
acity of the transformers the ratio of 
reactive ky-a. to ky-a. is the exciting 
current in per cent. In case the sta- 
tion transformers are measured on the 


chart they can be eliminated by obtain- 
ing the data from the test records. 
From experience we are able to pick 
out the transformers having excessive 
exciting current and an estimate can 
be made to see what the total power 
factor would be if all poor transform- 
ers were replaced with the low exciting 
current type. It is noticed that in most 
towns and cities in the Niagara District 
where the power factor is low, trans- 
formers and motors create about an 
equal reactive kv-a. New transformers 
throughout would have about one- 
quarter the reactive kv-a. of the old 
ones, which would bring the total re- 
active kv-a. to five-eighths of the exist- 
ing reactive kv-a. This is usually suffi- 
cient to raise the total power factor 
above 90 per cent. even in towns where 
the power factor is considered low, 
say 80 per cent. It is then easy to cal- 
culate if it will pay to scrap all the old 
transformers and buy new ones. In 
some cases only the worst offenders 
need to be got rid of depending on the 
amount of trouble we have in motors 
as well as transformers. My critics 
are going to ask “Why do I pick on 
the transformers only?” I would, of 
course answer that I don’t as shown by 
an article on motors which appeared 
in the Bulletin about a year ago, but 
in any corrective work one starts at 
the most outstanding trouble and where 
his efforts are most productive. There 
is a second reason namely, that the 
transformers are owned by the muni- 
cipality and the correction is in the 
hands of the operators of the system. 
It is also well to clean house oneself 
before pointing out how dirty the neigh- 
bor’s place is. About here I wish to 
thank the manufacturers for the whole 
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hearted way in which they have dug 
into this matter and to congratulate 
them on what they have accomplished. 
I would also like to express my re- 
gard to those managers and superin- 
tendents who are studying the condi- 
tions in their respective systems and in- 
sisting on receiving apparatus which 
improves their conditions. To those 
other managers let me say that it is up 
to them to thoroughly know their sys- 
tem and unless they have studied it, 
know its weaknesses and are seriously 
endeavouring to correct its faults they 
are neglecting the foundation of their 
business. 

In connection with the extent we 
should ask the designers to go on keep- 
ing down the exciting current, I would 
say that there is a limit beyond which 
we get an unbalanced design (please 
refer to paper by Mr. Baker read at 
Orillia) which although excellent from 
one viewpoint is not so good .from an- 
other. Low core loss and excessive 
copper losses result in poor efficiency 
at overload points and also affect the 
regulation. The engineer, manager or 
superintendent can arrive at the econ- 
omical point by a study of his own 
conditions or he can use a hypothetical 
case and examine what occurs. It is 
obvious that in cities or towns with 
heavy loads and long secondaries, 
transformer regulation is more import- 
ant than on rural lines where there is 
usually a transformer for each service. 
In the latter case we can go to the ex- 
treme in securing low excitation due 
to the preponderance of transformers, 
A fair example of the other extreme 
would be the City of Toronto and there 
I believe they consider one watt of 
core loss as bad as four or five watts 


of copper loss. In calculating the 
effect of transformer regulation on 
total regulation the economical cross 
section gives a regulation in secondary 
conductor of about 4% to 5 per cent. 
The difference in regulation of a trans- 
former designed for low excitation and 
average excitation is about 1/3 of 
1 per cent. Hence the effect on the 
total regulation is very small and can 
usually be neglected. The other argu- 


“ment we have is overload capacity and 


hot spots. The experience of those 
who are using transformers is a better 
guide than anything that can be said 
and by asking yourself the question 
“How many transformers have been 
lost from this cause?” the question is 
answered, 

Before closing I wish to comment on 
the practice of using two transformers 
on one pole, each attached to the one 
primary and the secondaries connected 
at 110 volts in series giving a three 
wire system. This is only excusable 
in cases of concentrated loading and 
where a certain sized transformer has 
been standardized upon for obvious 
reasons. In general distribution it has 
only one other point in its favor ; name- 
ly, that each leg can be fused on the 
primary side. The disadvantages are 
many, some of them being, single phase 
primary distribution, poor secondary 
regulation, heavy pole loading and the 
fact that fusing for each leg is not es- 
sential as our good friends the design- 
ers have taken care of that pretty well. 
It is to be noted that the cooling area 
remains the same and will dissipate the 
same amount of heat, even if it does 
come from a smaller section. 

The distribution system in addition 
to lines and,transformers is affected by 
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the customers’ load, and care should be 
taken to guard the system and the cus- 
tomer’s pocket-book by preventing the 
use of equipment unsuited to the work 
to be done. In 25 cycle districts low 
power factor is not a necessary evil. 
In 60 cycle districts, although trans- 
formers are less of a bugbear the poor 
motors more than make up the differ- 
ence. Inherently the power factor is 
low on 60 cycle motors especially if 
underloaded. The manager therefore 
should assist the system by acting as 
a consultant to all power users. His 
advice would be to see that motors are 
purchased for as high a speed as is 
possible, that they be loaded, and it is 
within reason to expect that in some 
installations synchronous motors could 


<2 


be used to advantage. He should not 
wait until the customer has purchased 
his equipment and then penalize him as 
that is unfair and it must be remem- 
bered that the manager is hired to sup- 
ply service to customers and not mere- 
ly take their money. On systems where 
motor loads predominate and it is im- 
possible to maintain good operating 
conditions even where good apparatus 
is used a synchronous motor could be 
installed by the municipality. 


This paper was asked for with the 
expectation of opening a discussion and 
I will have failed if all the delegates 
do not rise at once. The paper is not 
complete but the discussion should 
round it out. 
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Discussion 


Mr. O. H. Scott, Belleville: Mr. 
President: I was asked to lead the dis- 
cussion on this paper. I think Mr. 
Caster has very well fortified himself 
in most of the statements he has made. 
He is, however, looking at the paper 
from a strictly engineering viewpoint; 
and possibly if he were in the local 
manager’s office and figuring, as he 
said, on sales and loading up his sys- 
tem and a few other things, he might 
not have the opportunity of sitting 
down and figuring out these things 
absolutely on an engineering basis be- 
fore he had to get busy on some other 
line. 

It is quite all right to have a nice 
map, and to lay out a plan of how you 
are going to build your lines, if you 
are building a new system. But if you 
have an old system or possibly two 
systems that you are taking over, and 


you are increasing your range load, 
your power load and your commercial 
load all at the same time, it is a diffi- 
cult matter for the manager and en- 
gineer, in the smaller municipalities at 
least, to figure the economic cross-sec- 
tion. He may find he is going to run 
into too much money in establishing 
a rule of thumb, saying here is a cer- 
tain sized transformer and run a cer- 
tain size of line from it. 


In regard to transformers, the same 
thing happens. You estimate that pos- 
sibly a 25 kv-a. transformer is a good 
size to put on your lines, and your load 
is going to grow to that at some time 
in that section; and the first thing you 
know you are underloaded or over- 
loaded. The blowing of fuses is no 
indication of what the transformer 
will carry. 
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We have found on occasions this 
winter, transformers overloaded at 
least a hundred percent, but have had 
practically no trouble through the 


burning out of transformers from 
the heavy, overloading. It is really 
surprising the overloads they will 
carry. 


Mr. Caster makes the suggestion 
that the manager should see that the 
customer adopts the right equipment. 
In our district we are 60-cycle, and the 
transformer perhaps is not such a bug- 
bear as it is in 25-cycle. But when it 
comes to motors, it is a question for 
the manager to go into and advise the 
power user as to what he should buy. 


Mr. H. F. Shearer, Welland: There 
is one question I would like to ask Mr. 
Caster, and that is in banking the 
transformers, how does he prevent 
the circulating current? I have had 
some experience in attempting to bank 
two transformers on a three-wire SYS- 
tem and found some 75 percent of the 
current was made up of circulating 
current. 


Mr. C. E. Schwenger, Toronto: 
There are one or two points I would 
like to ask Mr. Caster. . The first is 
that in which the annual charges are 
figured at twelve percent on the in- 
vested capital. There is nothing to 
show how the annual losses are figured 
or the cost of them. The statement is 
made that when the copper losses equal 
the annual charges you have the most 
economical cross-section. I would like 
to know how that was figured to get 
the result which Mr. Caster mentions. 

Now, another thing, the most econ- 
omical cross-section is the one that 
exists when you have the copper losses 


equal to the annual carrying charges; 
that is true only where the various 
sizes of the conductor bear the same 
cost per M.cir.mils. I made a rough 
check and found that the cost per 
M.cir.mils of No. 6 and going down 
the scale is as follows: 

No. 6, $4.53; No. 4, $3.67; 

No. 2,°33'375" No.0 so28 
But smaller sizes are apparently under 
discussion just now, and there is a fair 
discrepancy there which alters the de- 
termination of the economical cross- 
section. I~ would recommend in figur- 
ing out the economical cross-section, 
that, instead of taking the rule, one 
should actually figure it out for the 
local conditions. 

Another point mentioned was the 
apparent improvement of power losses 
in the City of Toronto as affecting the 
transformers. What we are after in 
Toronto is low exciting current and 
with that low core loss. 

Another point Mr. Caster has 
brought out was how many _trans- 
formers have been lost from over- 
loading and hot spots. In Toronto we 
have kept accurate figures for the last 
seven or eight years, and find that the 
losses due to burnouts of all kinds is 
less than one half of one percent. per 
annum, which is very small. 

Further on he mentions the disad- 
vantages of using two transformers in 
series on a three-wire system, that you 
have to have a single phase primary 
distribution. I do not see the differ- 
ence, as affecting the distribution sys- 
tem, whether you use two 25 kv-a. 
transformers in series or one 50 kv-a. 


transformer. He mentions poor 
secondary regulation as being caused 
by two transformers in series. The 
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regulation of the transformer is just 
as good at 110 volts as it is at 220 
volts. Another point which is con- 
sidered as a disadvantage is apparently 
the heavy pole loading. I have checked 
up the weights of transformers, and 
have found that there is no disadvant- 
age from the weight standpoint. 

Now one of the advantages of con- 
necting transformers in series is that 
one side ‘of a three-wire system can go 
out of use, due to short circuit through 
overload,.and the remainder still oper- 
ate. This is very important where a 
three-wire system is in use, because it 
enables some of the consumers to have 
their apparatus in commission. For 
street lighting it is of importance, be- 
cause every alternate light would still 
work, and you are not utterly in the 
dark. 

The next point that might be 
stressed as affecting the electrical en- 
gineer is the point of banking trans- 
formers, which does not appear to be 
common practice, especially on house 
lighting.. Transformers should be 
banked. Tests which we have carried 
out show that we have increased the 
transformer capacity by approximate- 
ly ten percent by having them banked. 

Another point is the economical 
transformer spacing, Mr. Caster re- 
commends that we do not place them 
closely together. This was taken up 
in a previous paper, where the econ- 
omical spacing was worked out. 

Mr. C. W. Baker, Packard Electric 
Company: Where you have a trans- 
former of high exciting current, five 
to seven percent, Mr. Caster would 
throw it out very quickly. But sup- 
posing you have a system which al- 
ready has a synchronous condenser and 


you are keeping your power factor 
well up, would not the limit of the 
exciting current be much higher before 
it would be economical to throw that 
transformer out of the system? 

Mr. Caster:. Mr. Baker wanted to 


know. if one had a synchronous con- 


denser whether that would not help 
out the power factor conditions? Un- 
doubtedly it would. I was trying to 
point out that a synchronous motor 
was not a joy forever but a source of 
expense, and that it is not the very 
best thing to have around if it can be 
avoided. However, if you have one 
and it is capable of keeping up your 
power factor, there would be no sense 
whatever in throwing out a lot of good 
transformers. : 

Mr. Schwenger said banking trans- 
formers, saves ten percent of the 
transformer capacity. I do not-doubt 
that, but if he. banks those trans- 
formers he has to tie them all in on the 
same primary, and hence has single 
phase primary transmission. Also he 
mentioned that I suggested placing the 
transformers closely. I want him to 
grasp the fact that I tried to make Tor- 
onto as niceanexceptionas I could, that 
Toronto is different, their load is con- 
centrated and warrants putting two 
transformers on the same pole, fre- 
quently; but I did not say or suggest 
that he should put a 50 kv-a. up on that 
same pole. I suggested that the second- 
ary regulation would be better if you 
put a 25 on one pole and then went 
down two or three poles and put an- 
other 25 up there. 

Mr. Schwenger: We have them 
closer together than you have just 
spoken of. What I meant was that as 
between squares we had them on every 
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pole, in fact, we have two on one pole 
in some places on some busy streets. 
Mr. Caster: If your load warrants 
a 50kw. transformer, I think it would 
be much better to put up the two 25 
kv-a. transformers, one near one end 
of the block and the other near the 
other end, rather than to have to put 
two of them on the one pole. But your 


conditions are exceptional when you 


have to pile two 25 transformers on 
every pole; that rather knocks out any 
argument in regard to the regulation 
of secondary. But my point is where 
you can put one on one end of the 
block and another on the other end of 
the block, it 1s better than having to 
put two of them on one pole, not 
banking them but distributing them. 
In a municipality such as Toronto, 
with concentrated loads such as Mr. 
Schwenger has, I would do the same 
as Toronto has done, and buy two 25’s 
rather than 50’s, because, I believe, 
they are more easily handled. 

Mr. Schwenger recommends his sy- 
stem due to the fact that if one trans- 
former goes out, he still has fifty per- 
cent. of the load being carried. If you 
put the one transformer at one end of 
the block, and the other transformer at 
the other end and the fuse blew, you will 
not have every other customer out, 
but you will have them all out in a 
bunch. The other half would still have 
light. 

Mr. Schwenger wants me to give 
away a secret, and to tell you how the 
copper losses are figured. I am not 
going to give away any family secrets 
on how we calculate the Economical 
Cross-section. I have already let the 
cat out of the bag and told you Mr. 
Stocking gave me the formula, and as 


per horsepower year; 


far as I can see the formula still holds. 

The Cross-section 1s 
undoubtedly as stated, of great ser- 
vice and is the condition which exists 
when copper losses equal the annual 
charges. That 1s approximately, as I 
said, one horsepower per M. cir. mils. 


Economical 


per thousand volts, which is equal to 
the square root of p. multiplied by c. 
divided by s., multiplied by a con- 
stant, where p. equals the percent. of 
the annual charges, and 1f you are go- 
ing to get really fussy about’ this 
formula you might trip me up about 
I told 
you that we figured the annual charges 
at 12 spercent<> bit «ir youre prave 
that the annual charges are different 
from that, the result will be differ- 
ent... 9 G@ sish the acost., per “poandmar 
copper, I figured it at 24 cents per 
pound. S, equals the cost of power 
that will be 
forty, thirty or sixty dollars, or what- 
ever it is. And that constant, for your 
enlightment, is 1424. Do not ask 
me how I got.it. I will give you the 
same information as was handed to 
me. “Figure it out.” We have figured 
it out and find it is about right. 

Now, the whole theme of this paper 


what the annual charges are. 


was an endeavour to impress upon 
you the absolute necessity of figuring 
it out. It is all right to say, we are 
mighty busy, we are the manager, and 
in our small system we cannot take 
the time. If you cannot get the time, 
take a kid out of the High School and 
teach him the formula. We have to 
work out your annual operating re- 
port. You are more interested in it 
than we are. All we want to do is to 
get it down to go into the annua! re- 
port. We have not the time to give 
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your separate systems the study tha: speed motor rather than a high-speed. 
they need, and it is entirely up to you It is generally because they think it 
to get down to details. As managers will be a better motor. It is not a bet- 
you are falling down if you do not ter motor. As a rule, a high-speed 
do so. motor is a better motor and costs less. 

Mr. Scott said that down in their The only reason is that the customer 
district the consumers do not ask the does not know any better; but the 
manager what they should buy. That agent’s commission will be better. I 
is all right. The customers go ahead may be wrong in this, and am open to 
and instal their equipment, and then Correction, but any way a slow-speed 
come to the manager and asks for motor costs more money and _ should 
power. It is pretty difficult. The not be allowed, if it can be avoided. 


meter may not be leaking, but there Mr. Shearer asks about circulating 
are other things which bother you. It current in the banking of transform- 
is up to you. If you know that Jim ers, If they were ten years old, I do 
Smith is going to put ina 3-hp. motor pot think the circulating current 
down in the creamery, you should would be more than ten percent.; but 
look after him and see that he gets | have recommended against banking, 
one at 1500 r.p.m. at least. Did you especially on the smaller systems as 
know that a slow speed motor costs the small gain in transformer capa- 
more money than a high-speed ? city 1s lost on account of circulating 

I do not yet understand why a cus- current, single phase primary trans- 
tomer would want to put in a low- mission, etc. 
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The Secretary of the Association of and wishes to take this opportunity of 
Municipal Electrical Utilities has re- placing it before the members of the 
ceived the following letter from Mrs. Associations to whom it is addressed. 
Strathearn Hay (née Marion Beck): 

; The Pines, Naples, Fl., Feb. 16th., 1925. 
Association of Municipal Electric Utilities, 

and 
Ontario Municipal Electrical Association, 
Dear Sirs:— 

I would like to take this opportunity of thanking you on behalf 
of my husband and myself for the very beautiful silver which vou 
were kind enough to send us, and I can assure you it was greatly 
appreciated. 

I would ask you to please convey my thanks to the members of 
the Assoctations.. 

Yours faithfully, 
Marion Hay. 
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Automatic Stations And Supervisory 
Control 


By L. B. Chubbuck, Engineer, Canadian Westinghouse 
Company, Limited, Hamilton, Ontario 


(Paper read before Association of Municipal Electrical Utilities at 


Toronto, January 28, 1925.) 


NE ot the most interesting 
<lectrical developments of the 
last few years is the complete 
| automatic operation of gen- 
erating and substations, and the distant 
control of such stations by Supervisory 
Gontrols a ke 
railway substations were rapidly fol- 
lowed by others and at the present time 
there is -in, Operation in “the United 
States and Canada a total of over 700 
fully automatic stations. The total cap- 
acity of this equipment is over 600,000 
kw., with units ranging in size up to 
10,000 kv-a. 

While the great advantage of auto. 
matic stations is the reduction in labor 
expense and possible labor trouble, 
there are numerous other advantages. 
In the case of railway substations these 
may be distributed over the system, 
reducing the feeder copper, mitigating 
electrolysis, and improving the average 
trolley voltage. Also, in all automatic 
stations, the machines are operating 


first: small~ automatic 


only when needed, and due to the very 
complete system of protective devices, 
can be temporarily overloaded to a 
much greater extent than would be 
Early 


automatic stations were purchased al- 


safe with manual operation. 


most entirely from an economic stand- 
point, but such stations have proven 
so much more satisfactory than manual 
stations, that continuity of service is 


‘now one of the chief arguments for the 


automatic station. 

The small hydro-electric generating 
important new field 
opened by automatic control equip- 
ment. With this equipment thousands 
of small waterpowers that would other- 
wise not be developed, may now be 
profitably developed operated. 
Many streams can be developed cheap- 
er by using several smaller plants than 
by using one high head installation. 
There are also many small water pow- 
ers in the vicinity of present stations, 
mills, etc., that can be developed profit- 
ably, and if desired, controlled from 
the present station. 


Station 4S:--an 


and 


AUTOMATIC RAILWAY SUBSTATION. 


The switching equipment for an au- 
tomatic railway substation comprises 
the various contactors, relays, etc., re- 
quired for starting or shutting down 
the station, and numerous protective 
The contactors operate in 
sequence, connected so that no opera- 
tion can be started until the preceding 
one is completed. A brief description 
of this equipment will be given for 
the ordinary self-starting synchronous 
converter station. 

The station is usually started either 
by remote supervisory control, by push 
button, or by a low-voltage D.C. relay 
connected between the trolley and 


devices. 
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ground at the station. When started 
by the L.V. relay in case trolley voltage 
drops to 75 per cent. of normal, these 
relay contacts close a circuit through a 
time delay relay (to prevent starting due 
to momentary low voltage) which after 
a predetermined interval operates the 
master relay, which locks itself in. 
This energizes a relay which starts the 
brush liftery motor, which in turn 
operates until the brushes are fully 
lifted being stopped by a limit switch. 


An interlock then energizes a relay 
which closes the main oil circuit break- 
er and the Startins contactor. he 
field switch is normally closed and as 
the rotary comes up to speed the D.C. 
polarity may be correct or incorrect. 
In the latter case a D.C. polarized motor 
relay operates a field relay which re- 
verses the field contactor. As the rot- 
ary D.C. voltage drops to zero the field 
relay is de-energized allowing the field 
contactor to return to normal position 


Fig. 1—Automatic Railway Substation—Toronto Hydro-Electric System, 
contains 1-1000 kw. 600 volt Rotary Converter, Stepdown Transformers, etc. 
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Fig. 2—Interior of Automatic Rwy. Substation, Montreal & South Counties 


Rwy. 


and the rotary builds up with correct 
The D.C. polarized motor 
relay now operates relays which open 
the starting contactor and close the 
running contactor. The brush-lifting 
device is then operated to drop the 
brushes. 


polarity. 


The rotary is now running 
light ready to connect to the trolley. 
The D.C. line contactor is then closed 
making connection to the trolley 
through three steps of resistance. The 
resistance shunting contactors are now 
closed in turn by D.C. overload relays 
if normal load is not exceeded. 
When load demand from the station 
has decreased below a predetermined 
amount a D.C. underload relay operates 
a delay relay and if the load remains 
low for a set period of 3 to 30 minutes 
the station master relay is de-energized 


500 kw. 600 volt Rotary Converter and Control Equipment. 


opening all contactors, etc.,and shutting 
down the station. 

The protective features of a railway 
substation comprise (a) A.C. overload 
relays set high, (b) D.C. overload re- 
lays to cut in grid resistance and limit 
D.C. current to 14% times normal, (c) 
overload thermal relays permit operat- 
ing machine to the maximum under 
sustained or repeated overloads, (d) 
Bearing thermostats, (e) Thermostats 
for mounting on the grids, (f) Phase 
unbalancing, (g) Reverse Phase and 
Single Phase, (h) A.C. low voltage, 
(1) No Field, (j) Overspeed, (k) D.C. 
Reverse. Current. (1) No Start Keay 
(in case rotary fails to start). 

Relays (a), (d), (1), besides shutt- 
ing down the station, operate a lock- 
out relay which must be reset by hand. 


‘ 
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The other relays operate only until the 
respective trouble is corrected. 

The protection of the D.C. feeders 
leaving a substation is important. One 
method consists in the use of feeder 
current limiting grid resistors which 
are automatically inserted in steps by 
contactors. This method is satisfac- 
tory in some cases, and may permit 
the use of smaller machines. However, 
In city service it is advisable to hold up 
voltage as high as possible on feeders 
and not to open a feeder except in 
case of actual short circuit. A short- 
circuit detector and service restoring 
equipment has been developed which 


fully meets the required conditions. In 


this equipment a series transformer 
connected across a relay is inserted in 
each D.C. feeder. In the case of short 
circuit a momentary current is induced 
in the secondary of the series trans- 
former, which operates the relay and 
opens the feeder contactor. Under the 
condition of ordinary overloads, the 
relay is of course unaffected. Across 
the feeder contactor is connected a 
high bridging resistance and the drop 
across this resistance operates a sensi- 
tive relay which in turn automatically 
recloses the feeder contactor after the 
short circuit has been cleared. 


AuToMATIC Hypro-Etectric GENER- 
ATING STATIONS. 


The control equipment for these sta- 
tions as in the case of railway sub- 
Stations consists chiefly of a series of 
contactors, etc., with necessary pro- 
tective devices. The Hydro generating 
Stations, however, are usually started 
by (a) Water head, (b) Reduced SyS- 
tem frequency, (c) Remote pilot wire 
or supervisory control, (d) Push but- 


ton in the station, (e) Time switch, 
(f) Manipulation of the A.C. line. 

In starting by any of the above 
methods : 

(1) A master relay is operated. 

(2) This starts the oil pump motor 
to ensure ample oil pressure for opera- 
tion of governor, gates, brakes, etc. 

(3) The governor solenoid is energ- 
ized, causing partial opening of the 
gates and acceleration of the unit. 
During this starting period the gener- 
ator field is short circuited and as the 
exciter rheostat is shunted the exciter 
builds up very quickly. 

(4) A small magneto generator is 
geared to the generator shaft and con- 
nected to sensitive relays to act as an 
accurate speed device. When the gen- 
erator has reached 95 per cent. syn- 
chronous speed, these relays operate 
other relays which, in turn, close the 
oil circuit breaker tying the unexcited 
machine to the line. The closing cur- 
rent for the oil circuit breaker is ob- 
tained from the exciter. 

(5) The generator field is connected 
to the exciter and the short circuit re- 
moved from the exciter field rheostat 
putting the generator voltage under 
control of the voltage regulator. The 
generator now pulls into step with the 
system and takes its share of the load 
as the governor further opens the 
gates. . 

The above method of starting is 
smooth and very satisfactory with gen- 
erators having cage winding, and usu- 
ally with generators having solid field 
poles, unless the generator is too large 
a portion of the system generator cap- 
acity. Where a different method of 
starting is necessary, current reactors, 
low voltage starting or synchronizing 
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may be used. The current reactors are 
connected in the generator circuit when 
starting only, and then shorted by a 
breaker. A low-voltage starting tap 
may be used in the step-up transform- 
ers if there are such transformers. To 
synchronize an incoming generator 
with the bus or line a thoroughly re- 


liable automatic synchronizer has been. 


developed. This includes a_ speed 
matcher comprising two small syn- 
chronous motors, one connected to the 
generator and one to the bus. These 
motors operate a mechanical differen- 
tial connected to contacts which control 
the speed adjusting motor on the water 
wheel governor. This brings the gen- 
erator to exactly synchronous speed 
and at the first favorable opportunity 
other contacts in the automatic syn- 
chronizer close the oil switch. 

A generator unit may be shut down 
by light load, or by several methods 
corresponding to those for starting up, 
also by the protective features. Norm- 
ally the governor solenoid is de-ener- 
gized which causes the governor to 
gradually close the gates to the no-load 
position. At this point a contact is 
closed which, through relays, trips the 
oil circuit breaker. The field switch is 
then opened and the brakes applied. 
In emergency the oil circuit breaker 
could be tripped at once by button or 
supervisory, the overspeed relay then 
operating to complete the shut down. 

When there is more than one gen- 
erator unit per station the units are ar- 
ranged, when under automatic control, 
to start up or shut down in a prede- 
termined sequence. 


PROTECTIVE FEATURES. 


The protective features for a hvdro- 


electric station should be very complete 
and usually consist of the following :— 

(a) A.C. overload relays connected 
differentially across the generator and 
a second set across the step up trans- 
former bank (if there is one). This 
protection is generally omitted on small 
machines below say 500 kw. 

(b) Oil pressure relay to operate on 
low oil pressure. 

(c) A.C. overload thermal relays. 

(d) Bearing thermostats. 

(e) Field failure relay connected in 
generator field and with time limit 
feature. 

(f) Overspeed relay operated from 
magneto geared to generator shaft. 

(g) A.C. overvoltage relay to op- 
erate at about 25 per cent. over volt- 
age. 

(h) D.C. overvoltage relay to op- 
erate at about 10 to 15 per cent. ex- 
cess exciter voltage. 

Relays (a), (d),, (es and™ (a pc 
sides. shutting down the station, op- 
erate a lockout relay which must be 
reset by hand. 

Relays (b), (c), and (f) shut down 
the station only as long as the respec- 
tive trouble exists. 

Where the station equipment in- 
cludes a battery, service transformers, 
or delivers power through several lines, 
the usual relay protective apparatus is 
provided. 


SUPERVISORY CONTROL. 


Owing to the widespread installation 
of automatic stations a demand arose 
for information at the main station of 
what was happening in distant, or un- 
attended stations. Also a dispatcher 
may at times wish to control the op- 
stations from his 


eration of such 
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central control room. There are 
also many cases of plain elec- 
trically operated distribution stations 
where operators could readily be dis- 
pensed with, if the central dis- 
patcher had distant indication, and 
control of the various breakers, etc. To 
meet this demand a number of systems 
of “Supervisory Control’ have been 
developed employing standard auto- 
matic telephone or telegraph apparatus. 
This ensures the use of reliable well- 
tried equipment, and small operating 
currents permitting the use of existing 
telephone circuits if desired. Supervis- 
ory Control has now been developed to 
give remote control and indication of 
practically every operation or instru- 
ment ordinarily used in generating or 
substations. The usual operations, 
etc., comprise, closing, tripping, and 
indication of oil circuit breakers, 


various contactors, distribution feeder 
breakers, starting or stopping of 
machines, voltage or speed control of 
machines, etc. Remote indication can 
be obtained of the height of water in 
forebay, waterwheel gate opening, re- 
mote metering for current, voltage, 
power. factor, kw., kv-a., etc. 

The: Audible Typesupervisory con: 
trol is the simplest and cheapest form 
and is used for smaller stations where 
a few operations and slow speed are 
satisfactory. A number of substations 
may be controlled over two wires that 
can also be used for telephone service. 
The dispatching station equipment con- 
sists of a standard telephone or loud 
speaking horn, a telephone dial and 
a few line keys. The substation equip- 
ment consists of a few relays step-by- 
step selectors, and microphone with 
buzzers or bells to signal back to the 


Fig. 3—Generators Nos. 2 and 3, Dam No. 8 Development, Hydro-Electric 
Power Commission of Ontario. 
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Fig. 4—Power House, Dam No. 


dispatcher. A small battery is re- 
quired in each station. The selector 
is similar to a three- or four-deck 
rheostat dial, the arm stepping one point 
ahead at,each interruption of current. 

The general scheme of operation is 
as follows: In case the dispatcher 
wishes information from say Station 
No. 3 on Line No. 2 he would first 
throw line switch No. 2 and dial No. 
3 point. This interrupts the line cur- 
rent three times and the selectors of 
all stations on this line will step ahead 
to the third point. In only station No. 
3 however, is this point on the selector 
connected through for operation 
and the other selectors are locked 
out of service. A single stroke bell 
striking three times in front of 
a microphone notifies the dispatcher 
that he is actually connected to No. 3 
Station. Should the dispatcher wish 
to close a circuit breaker, he would now 
dial say No. 2, which would step No. 3 
Station selector ahead two more points 


8 Development, Hydro-Electric Power 
Commission of Ontarvo. 


and close a local circuit to close the 
breaker. The breaker position will be 
signalled back by a high toned buzzer, 
a low toned buzzer being used for trip 
position. To obtain the head of water 
the dispatcher would now dial say No. 
4 to connect him to the water level 
signalling apparatus. This apparatus 
may be similar to a rheostat dial with 
usually 10 points. If the arm is on the 
fifth point a buzzer would signal five 
times indicating 50 per cent. of full 
head. 

It is evident that a dispatcher, after 
becoming experienced in the use of 
this equipment, can perform many re- 
mote operations and obtain much im- 
portant information from distant 
stations. 

The Code (Visual) Type of super- 
visory control gives the dispatcher at 
all times a visual record on his desk 
of the position of all breakers, gate 
openings, etc., in remote stations, op- 
erating keys and red and green, etc., 


THE BULLETIN 65 


LT 


: 
& 
5 
ee 
: 
‘ 
3 
i 
to 
i 
£ 
FS 
‘ 


Fig. 5—Code (Visual) Type Relay Cabinet at Dam No. 8 Development, Hydro- 
Electric Power Commission of Ontario. 
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lamps being used as in the case of an 
ordinary electrically operated switch- 
board. In addition to the above appar- 
atus, various relays are furnished in 
cabinets at both the dispatcher’s station 
and the remote stations. “A 48 volt 
storage battery is furnished for each 
station. Three wires are required from 


the dispatcher’s station to each station, | 


viz., one for the operating pulses, one 
for receiving pulses, and one common 
return. 

In this system for any operation 
the dispatcher simply closes the corre- 
sponding key, and at the same time a 
safety key. The corresponding code 
of impulses is then automatically sent 
through and the operation performed 
at the remote station by relays and 
selector These 
switches have stepping 
points, and different codes depend on 
the points on which pauses are made. 
For instance one code may have pauses 
on the tenth, twelfth, and twenty-fifth 
poift, another code on the fifth, thir- 
teenth, and twenty-fifth point. The 
selector switches at each end of the 
line step in synchronism, and during 


rotary switches. 


twenty-five 


the pauses, at the receiving end, slow 
acting relays drop out and complete 
a circuit through interposing relays to 
breakers, etc. 
automatically tripping at the substation, 
its pilot switch starts a code back 
changing the corresponding indicating 
lamps on the dispatcher’s desk. Other 
changes such as water level, gate open- 


In- case of a: breaker 


ing, etc., are indicated in the same 
manner. 

After any operation has been started 
the 


switches keep sending through the code 


by the dispatcher, sending 


until the return code from a_ pilot 


switch, etc., has been received back 
to operate the lamp relay, which in 
turn stops the original sender. A small 


monitor lamp opposite the send- 
ing key remains lighted as long as an 
operation is incompleted. It is thus 


evident that any trouble in the line or 
apparatus is at once made evident to 
the operator. There is also furnished 
on the desk a checking key, the closing 
of which causes all the substation 
apparatus to send back their code, in 


- turn, as a check on all indicating lamps 


on the desk. 

The Synchronous (Visual) Type 
supervisory control was developed to 
provide the maximum speed, particular- 
ly where a very large amount of appa- 
ratus is to be controlled. In its highest 
speed form, it 1s more subject to line 
interference than the code (Visual) 
type. A full check can be obtained 
by adding checking relays, which, 
however, slow down the speed some- 
what. The synchronous system re- 
quires four wires between stations, 
three if a common ground return is 
used. One wire is used as a “drive” 
wire to operate in synchronism a selec- 
tive set of relays at the dispatcher’s 
station and a corresponding set at the 
substation. A second wire is used for 
a common return (4 wire system). 
The third and fourth wires act as a 
metallic bus between stations and when 
an operation is to be performed each 
end of this bus is connected in se- 
quence to relay contacts Noid.-NOS2, 
No, oF NOt At ee eed say Nas 70, 
then repeat to No. 1, No. 2,...... 

Assuming the dispatcher wishes to 
close breaker No. 5, he will operate 
key No. 5, and also a start key. As- 
sume key No. 5 is connected to relay 
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Fig. 6—Dispatcher’s Desk (Synchron- 
ous Type) Carlow St. Station, Toronto 

Fydro-Electric System. To Control 50 
Breakers at Danforth Av. Station. 


contacts No. 5 and at the substation 
end relay contact No. 5 is connected to 
breaker No. 5. On pressing the start 
key the selecting relays in each station 
move in synchronism from point to 
point and stop on relay contacts No. 
5. Operating current will then flow 
through the bus between stations to 
close the breaker. The breaker pilot 
switch transmits its signal back to No. 
5 lamps on dispatcher’s desk. This 
also releases the selector relays which 
complete their cycle and stop. By 
pressing a stop key the selector relays 
may be held as long as desired on any 
point for reading a_ signal, ~ remote 
metering, etc. 


Remote: METERING. 


What is proving a very important 


control is 
It is 
evident that with a metallic bus be- 
tween stations, as in the Synchronous 
Type supervisory the dis- 
patcher may get into connection with 
any substation meters, current, or 
voltage transformers, etc. desired. 
Several remote metering systems have 
been developed that will transmit over 


adjunct of supervisory 
known as “remote metering”’. 


system, 


such a bus any of the usual station 
meter indications. 

In the “D.C. Impulse” method, there 
is used at the substation an instrument, 
such as an integrating watthour meter, 
with speed proportional to watts, etc. 
On the shaft of this instrument is 
added brushes and a commutator to 
make and break contact four times per 
revolution. Connections are so made 
between this commutator and a relay 
that D.C. impulses of alternating pol- 
arity are sent to the dispatcher’s sta- 
tion. At the latter station an instru- 
ment is used with an _ escapement 
wheel actuated by these impulses and 
thus having a speed exactly propor- 
tional to the substation meter. By a 
ball movement the speed of the escape- 
ment wheel can be compared with a 
small synchronous motor giving a point- 
er indication or graphic record. If 
permanent wiring is available between 
the stations for this instrument only, 
integrating dials can be added to the 
escapement wheel to register total watt- 
hours, etc. 

The “Current Balance’ method of 
remote metering employs a contact- 
making Kelvin Balance meter at the 
substation, the balance being opposed 
by a D’Arsonval movement, instead of 
the usual spring. 
operated rheostat in the meter is op- 


A sensitive motor- 
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erated by the balance contacts so that 
the correct D.C. current is passed 
through the D’Arsonval movement to 
keep the meter in balance. This D.C. 
current is, therefore, proportional to 
the watts, etc., measured by the Kelvin 
Balance. This D.C. current (a few 
milliamperes ) is sent to the dispatcher’s 
station and connected in series through 
standard D.C. indicating and Integrat- 
ing or graphic meters (the latter two 
meters can only be used if permanent 
wiring is available between stations). 
All these meters are suitably calibrated 
to agree with the Kelvin Balance. 


In a recent remote metering installa- 
tion of this type, and using four wire 
synchronous control, simultaneous 
readings of voltage and current are 
obtained from any one of twenty-six 
D.C. feeders. Two Kelvin Balance 
meters are used in the substation, one 
for current, and one for voltage. In 


the dispatcher’s station, besides the 


keys, two milliampere meters are used. 
one meter calibrated in amperes, and 
one in volts. 

From the above as a sample installa- 
tion, the wide field for remote metering 
will be apparent. 


Xho Kh mes Kh oe 


Discussion 


Mr. CRP P Ulm he Car0T, 
Ont: ~Mr. Chairman, oI have had a 
little to do with the station of which 
Mr. Chubbock has spoken. The super- 
visory equipment has just been placed 
in service, a few weeks ago. The auto- 
was placed in last 
October. It is almost amazing to see 
those machines come on. Down at the 
station we just have a common push- 
button which starts the operations, and 
in about half a minute your machine 
With the supervisory, 
it takes about five seconds longer. The 
method of starting and bringing it on 
depends a good deal upon the action 
of the governor which has been spe- 
cially designed. 

In the station at Dam No. 9, I think 
we have supervisory control loaded up 
about as heavy as any that has been 
installed. The gate-opening indication 
is information that in a way 1s not 
very essential. The operation of the 
various breakers are essential inform- 


matic service 


is on the line. 


ation that is wanted back by the de- 
spatcher, and for that reason. we have 
what is called priority in the super- 
visors, which allows the more import- 
ant information to come through ahead 
of the secondary information. We 
have the code system, and think it is 
going to prove entirely satisfactory. 

Mr. E. I. Stfton, Hamilton: There 
is just one question that crops up. 
What recording is performed when an 
operation is put through by the oper- 
ator ,or Chief Operator, rin case-ar, 
say, putting a line alive when it should 
not be? Just what record is put on the 
books of the Power Department, so 
that the absolute instant that the man 
makes a switching operation a record 
of it could be brought up in Court to 
show that he had a perfect right to do 
that operation? Is there anything in 
the way of recording, other than the 
ordinary log-sheet which an operator 
would naturally compile? | 

Mr. Chubbuck: I would say, Mr. 
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Sifton, that that would be covered in 
exactly the same way as you have it 
done in an ordinary station. Ordin- 
arily you have no record. If you wish 
to have a record, you can have on the 


drop down and give an indication; or 
you could have a locked relay which 
could not be reset except by the use of 
a key after the operation has been re- 
corded. 


control circuit a little relay which will 


eat * fheat @ ho 


A.M.E.U. Reports 


Auditors’ Report 
January 26, 1925, 
Mr. J. E. Phelps, 
President, Association of Municipal 
Electric Utilities of Ontario. 
Dear Sir: 

We beg to advise you that we have audited the cash account of the above 
Association for the year 1924, and find that the amounts shown on attached 
statement as being received by the Secretary are in accord with the various 
entries recorded by the Treasurer—the disbursements are supported by properly 
authorized vouchers duly passed by President and Secretary, and the cash 
balance as shown in bank passbook agrees with the cash book. 

Statements of Cash Account and Assets and Liabilities are respectfully 
submitted herewith, 

Yours very truly, 


(eG D3. W.G. Pierdon, 
poe iC... WheCollum, 
Auditors. 
ROCHE LS: DISBURSEMENTS: 
Balance Dec. 31-1923 1,500.96 Banquets 
Membership fees Carls-Rite Sosa) 
Utilities (145) 1,428.00 Clifton 1,588.00 
Commercial ( 38) 380.00 1,808.00 Entertainment (12.7 50 2,29225 
Receipts from banquets Stenographic Reports 314.70 
Carls-Rite 448.00 Travelling Expenses ANF Se 
Clifton 1,225.50 1,703.50 Printing and Postage 713.84 
I ae ait et Officers’ Honorarium ¢ 250.00 
erin ; ae Bank Exchange on Cheques 15.60 
On deposits 34.75 ; ‘ore Bonds. 1.02700 
On investments 28.40 63.15 re es ny, 
; mnt Cash in Bank 204.85 
$5,075.61 $5,075.61 
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ASSH ITS: 
Dominion of Canada 514% 
Victory Loan maturing Ist. 


Nov., 1934, par value 

1,000.00 1,027.00 

Interest accrued to Dec. 

31, 1924 9.17 
Cashin Bank 204.85 
1 Lantern and Fixtures 243.45 

$1,484.47 


Ga sau Bb Hots & 
Membership fee paid in 
advance 10.00 
Surplus 1,474.47 
$1,484.47 


\) J 
Rm o,¢ doe *° fe ff 


Report Re. Affiliation of Ontario Municipal Electrical 
Association 
and 


Association of Electrical Municipal Utilities 


In accordance with a_ resolution 
passed at a joint meeting of the 
Executives of the Ontario Muni- 
cipal Electrical Association and the 
Association of Municipal Electrical 
Utilities at Loronte son, @ctober 9, 
1024" that thes seesctatics Ol the 
two Associations meet and draft 
a scheme for affiliation to be sub- 
mitted at the next meetings of the 
Associations, we have prepared the 
following, which is submitted for 


approval : 
The «affiliation of the Ontario 
Municipal Electrical Association 


and the Association of Municipal 
Electrical Utilities is for the pur- 
pose of permitting the two Asso- 
ciations meeting in joint sessions 
from time to time for the discus- 
sion of matters appertaining to the 


Municipal ownership of Electric 
Utilities in Ontario. 
Each Association will continue 


to retain its own identity, elect its 


own officers, and supervise its own 
finances, according to their constit- 
utions and by-laws. 

Each Association will continue to 
hold separate meetings for the pur- 
pose of discussing subjects peculiar 
to themselves, joining together at 
the Annual Meeting, and at other 
times, when feasible, in joint ses- 
sions, when matters of mutual ad- 
vantage are to be considered. 

When conventions are so arrang- 
ed that there will be joint sessions 
of the two Associations, the social 
features of those conventions will 
also be held jointly, and the ex- 
penses of the same shared in pro- 
portion to the membership of each 
attending. 

The Association of Municipal 
Electrical Utilities will pay to the 
Ontario Municipal Electrical Asso- 
ciation an annual fee of Twenty- 
Five Dollars ($25.00) as required 
by it. 
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Whenever it is necessary for the 
Association of Municipal Electrical 
Utilities to expend money in con- 
nection with work, at the: request 
of the Ontario Municipal Electrical 
Association, such money shall be 
refunded to it. 

All matters of engineering and 
operation shall be dealt with direct- 
ly by the Association of Municipal 
Electrical Utilities, but questions 


of policy and legislation shall be 
referred to the Ontario Municipal 
Electrical Association. 
(eed?) <  IHANNIGAN; 
Secretary, 
Ontario Municipal Electrical As- 
sociation. 
(sed jes, kK. ACE EMENT, 
Secretary, 
Association of Municipal Electri- 
calm Utilities: 


BH 086 ROG 


° 


‘' Minutes of the Convention 


N Thursday,:January 28th., 
at Li. Me pion. tow the 
opening session the dele- 


watesssmet torethe: finst 
Convention Luncheon. This lunch- 
eon was held jointly with the On- 
tario Municipal Electrical Associa- 
“piemand ithe, electric: {Club qiof 
Toronto, when Profesor A. T. De 
lary Dean ot the Haculty of Arts 
of the University of Toronto, gave 
an address on Scientific Education 
which was very much appreciated by 
all present. 

The first session of the Conven- 
gon wae wealledsito vorder: ate :2.30 
Patepw ine President, MroJ.. BirB. 
Phelps, who gave a short address 
of welcome and of appreciation of 
the honor conferred upon him by 
the Association in having placed 
him in the Chair for the past year. 
The Secretary then presented the 
Auditors’ report and read the fol- 
lowing letters :— 

Bemetter. tronin “Mri. OPV 
Buchanan in reference to the 
question of extending the meter 
re-seal period and the appointment 
of a successor to Mr. Higman. 


PeLiletters = iromeithe.; Border 
Chamber of Commerce, Windsor, 
and another from the Bigwin 
Inn asking the Association to 
hold its Summer convention at 
those places. 

The latter two’ letters were re- 
ferred tothe Executive Committee. 

iheenames ot Wessrs. Chose FE. 
Plowlett.ibeaB Shand Jao. Rarker 
and E. S. Frost were presented for 
election as Associates. 

It was moved by Mr. H. O. Fisk 
ancemceconded’, byy  Mroimalie Vv. 
Buchanan. 

That the persons whose names 
were. eiven by the Sécréetary be 
elécted* as. Associates: Carried: 

Referring to a Notice of Amend- 
ments to the by-laws of the Asso- 
ciation, it was moved by Mr. O. H. 
pecocnand ‘seconded by) Mr, J. >}. 
ees: 

That the by-laws of the Associa- 
tion be amended as follows :— 
pections1.. Clauses(¢) 

Deleterthe Schedule of Class “A” 
representation as shown in_ this 
clause and insert instead the fol- 
lowing schedule :— 
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Less than 1,000 consumers 


LOOT iy tewt-22,500 " 
2 501% orto S000 io 
5.001%) 262.8£0,000 i 
10,001 = to 50,000 ie 
Over 50,000 ‘ 


Section o eClause (da) 

Insertafter the word “President” 
the words 
the Ontario Municipal 
Association.” » ‘Carried. 

Affiliation of the Ontario Muni- 
with 
in a 


Electrical 


cipal Electrical Association 
this Association as outlined 
report by Secretaries’ of the -two 
Associations on this matter was 
then discussed and it was moved 
by Mr. V.S. McIntyre and seconded 
by Mris] 2Ge Arehibald: 

Thats they sepont motmrncoyse- 
cretaries of the Ontario Municipal 
Electrical. Associavion) sand sa the 
Association of Municipal Electrical 
Utilities outlining a scheme. for 
affiliation be adopted and included 
in the by-laws of this Association. 
Carried. 

Referring to the Auditors’ report, 
it was moved by Mr. J. E.- Sld- 
more and seconded by Mr. E. V. 
Buchanan: 

That the Auditors’ report for the 
year 1924 be adopted. Carried. 

In reply to the letter from Mr. 
Buchanan, Mr WeebsDobsor out 
lined the work that had been done 
in an attempt to extend the re-seal 
period of electric meters, and the 
action that had been taken by Mr. 
Higman to obtain a revision of the 
Act. By Mr. Higman’s retirement 
this matter has received a set back 
and it was deemed advisable that 
this Association interest itself with 


“and the President of: 


— 1 Class “A” delegate 
—2 ” ” delegates 
pas.” 3 99 39 39 

ats A 9) 93 9 

be 5 39 bd 

<> 6 3) 99 9 


the Canadian Electrical Association 
in the appointment of Mr. Higman’s 
successor and also in the work to 
be carried on ‘by the Department 
at Ottawa. 

The following resolution was moved 
by Mr. O. H. Scott and seconded by 
Mr. E. V. Buchanan :— 

Whereas Mr. O. Higman, Direc- 
tor of Electricity and Gas Inspec- 
tion Departutent) of thes Interior, 


has retired aiter sianyeeyeaios aon 
distinguished public service, and 
whereas the appointment of his 


successor is now under considera- 
tion, and whereas, in the opinion 
of this meeting, it is of fundamental 
importance that the functions of 
this branch of the department be 
enlarged: to: renable= it. tos besser 
greater service to the electmcatan- 
dustry and to the public, therefore 
be it resolved that the Executive 
Committee of the’ Associatwonsso: 
Municipal Electrical Utilities be 
empowered to co-operate with 
other bodies in any action leading 
towards the accomplishment of this 
ODjeCk> Tiklaer ied: 

Mr, Jo He Caster, Assistant: ion 
gineer, H.E-P.C. of Ontario, read a 
paperentitled “Distribution System 
Engineering”. Discussion following 
this paper was by Messrs. O. H. 
Scott; H: Oy isk, Ho Peshawar 
jJ. J. Heeg, C. Eo Schwengen star. 
Lawler and C. W. Baker. 

It was moved by Mr. V. S. Mc- 
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Intyre and seconded by Mr. E. H. 


Caughell : 

That a very hearty vote of thanks 
be extended to Mr. Caster for his 
valuable paper. Carried. 

The scrutineers then made their 
report of the election of officers 
and the following’ were declared 
elected for 1925 :-— 

President—Mr. V. S. McIntyre. 

Vice-President—Mr. R. H. Starr. 

Secretary—Mr. S. R. A. Clement. 

Treasurer—Mr. G. J. Mickler, 

Directors—Mr. J. G. Archibald, 
Miran “Scothewi, WwW. 'R~Catton, 

District irestors:: 

Niagara District—Mr. H. G. Hall. 

Central District—Mr. C.. A. 
Walters. : 

Georgian Bay District—Mr. J. R. 
McLinden. 

Eastern 
Smith. 


Northern District—Mr. T. W. 
Brackinreid. 


Ma Vi >) Meintyre the ‘Presi- 
dent elect, gave a short address 
thanking the Association for the 
honor it had conferred on him and 
announced a meeting of the Exe- 
cutive Committee to be held on Fri- 
day morning, January 30th. 


Mirwiee Bb. Chubbuck! Staff: En 
gineer, Canadian Westinghouse 
Company, Hamilton, gave a paper 
on “Automatic sub-stations and 
Supervisory Control.” Mr. Chub- 
buck illustrated his talk by lantern 
slides and demonstrations using 
supervisory control equipment on 
display in the Convention room. 
Discussion following this paper was 
by Messrs. C. F. Publow and E. I. 
Sifton. 


District—Mr. R._ J. 


It was moved by Mr. E. I. Sifton 
and seconded by Mr. O. H. Scott: 

That a hearty vote of thanks be 
extended to Mr. Chubbuck for his 
paper which was considered one of 
the most interesting that has been 
read before the A.M.E.U. ‘Carried. 

The session adjourned at 6.05 
Peat: 


At 6.30 p.m. the Association met 
with, the Ontario Municipal Electri- 
cal Association for the Convention 
dinner when Sir Adam Beck was 
the guest: of thesevening: The’ Pre- 
sidenty Mr) Jo E.B. Phelps -intro- 
duced Sir Adam, who addressed 
the Association on the financial 
position of the Commission for the 
year 1924, being given a very 
hearty reception. Following this 
Mr. F. A. Gaby spoke elaborating 
on Sir Adam’s remarks, giving de- 
tails of the 1924 finances and oper- 
ation of the Commission. Mr. C. A. 
Maguire, President, Ontario Muni- 
cipal Electrical Association, con- 
gratulated the Speakers’ of the 
evening and expressed an appre- 
ciation of the work that has been 
done by Sir Adam Beck in {the 
public interest. 


Mr. V. S. McIntyre moved a vote 
of thanks to C.N.R.T. and C.F.C.A. 
broadcasting stations and to the 
Canadian Westinghouse Company 
in arranging to broadcast the pro- 
ceedings of the evening and also 
to the other broadcasting stations 
of similar wave length who were 
standing by during that time. This 
resolution was seconded by Mr. 
T. J. Hanningan. 

The second session of the Con- 
vention was called to order at 
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10 A.M. on January 29th., by Mr. 
C. A. Maguire, President, Ontario 


Municipal Electrical Association. 
This was a joint ‘session of the 
OME A, *and “the A VEE aan 


opening the session Mr. Maguire 
addressed the Associations on the 
Chicago Water Diversion. 

Mr AN Gaby, hier Eirgineer, 
H.E.P.C. of Ontario, gave an- ad- 
dress on the Construction of the 
Works of the Commission, after 
which he answered questions of a 
number of the delegates. 

The following resolutions were 
then presented. Moved by Mr. W. 
K. Sanderson and Seconded by 
Mr. A. B. Scott :— 

That this) nreeting -areges” the 
Hydro-Electric Power Commission 
of Ontario to secure legislation at 
the coming session of the Legis- 
lature to enable the Municipalities 
to guarantee bonds of the Hydro- 
Electric!) shower for 
purposes of power development, 
construction of generating plants, 


Commission 


transmission lines and including steam 
plants. Carried. 


Movedsby Miers aye Buchanan 
and Seconded by Mr. T. J. Hanni- 
gan :— 

Tate eis i ecae Uae 
Hydro-Electric Power Commission 
to prepare a short pamphlet setting 
forth the facts in connection with 
the coming power shortage, so that 
the public may be roused to the 
seriousness of the situation. Car- 
ried. 

The 


o’clock 


meeting 


session adjourned at 12 
the second Con- 
luncheon, when Mr. 


Charles Downey, Toronto, was the 


noon for 
vention 


entertainer. Mr. Albert David, To- 
ronto, also contributed by singing 
a number of songs. The musical 
arrangements of both of the Con- 
vention luncheons and the Con- 
vention “dinner “were under: wie 
direction of Mr. A. M. Ewart of 
the Hee Pi Gevoet tone 

The third session was canedsto 
order at’ 2.307 P. My whem iia? i, 
Schwenger read a discussion on 
“Aerial Lead'Covered CablenDmi1- 
bution.” 

Mr Geo. Gu Cousins; GASssistant 
Laboratory Engineer otc. @ ner 
Ontario, read a paper on “Illumina- 
tion and  ichtinge a Equipment,” 
which was illustrated by lantern 
slides. Discussion following this 
paper was by Mr. E. V. Buchanan. 
It was moved by Mr. M. B. Hast- 
ins and ‘seconded™ by “Witwer: 
Buchanan: 


That a hearty vote of thanks be 


extended to. Mr (Cousins eters ie 
paper, 9) Garnied: 
Mr.- 1) (Bio Smiths lilgmmation 


Engineer, Toronto Hydro-Electric 
System, read a ‘paper on) Practical 
Illumination.” In moving a vote of 
thanks to Mr. Smith for his paper, | 
Mr. G. J. Mickler drew. attention 
to the desirability of the Utilities 
establishing industrial hghting de- 
partments to assist industrial estab- 
lishments and stores in installing 
proper lhghting. The motion being 
seconded by Mr. H. O. Fisk, was 
duly carried. 

The President then referred to the 
approaching marriage of Miss 
Marion Beck, daughter of Sir 
Adam Beck and the desirability of 


the two Associations contributing 
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towards a present for the wedding. 
It was moved by Mr. C. A. Ma- 
guire and seconded by Mr. T. W. 
McFarlane :— 

That the matter of purchase of a 
present for Miss Marion 
Beck be left to the Executives of 
the two Associations. Carried. 

At the request of the President, 
Mr. G. J. Mickler then introduced 
Mr. C. J. Burton, Appliance Chief, 
Detroit Edison Company, Detroit, 
who gave a talk on “Servicing 
Electrical Appliances.” Discussion 
following Mr. Burton’s address was 
Dye lesens. #9 V .sBachanan, Hs 0: 
icin) Gajacksony Hs Tl. Stocking, 
E. R. Lawler, G. J. Mickler, A. W. 
J. Stewart. and G. W. Blay. It was 
moved by Mr. A. W. J. Stewart and 
seconded by Mr. G. W. Blay: 

That a vote of thanks be extend- 
ed to Mr. Burton for his interesting 
talios AGarried, 

Mie We, J. otéewart, Sales .Di- 
rector, Toronto Hydro-Electric Sy- 
stem, read a paper on Co-operation 
between Contractors- Dealers and 
Hydro Shops.” Discussion follow- 
ing this paper was by the Presi- 
dent,,.Messts. .K.. W..Lobin,. E.-V. 
Buchanan, C.J. Burton and S..L. B. 
Eanes: 

If was moved by Mr. D. J. Mc- 
Auley and seconded by Mr. E. V. 
Buchanan: 

That a vote of thanks be extend- 
ed to Mr. Stewart for his paper. 
Carried. 

Mr. G. JesMickler read,a paper 


wedding 


on “Allocation of Advertising Ex- 
pense by a Large Electric Interest.” 
Discussion following this paper was 
byatlessrs) Ra Co McGollum andi: 
V. Buchanan. 

lt@was moved by) Mr. EE. V- 
Buchanan and seconded by Mr. J. 
G. Archibald: 

That a vote of thanks be extend- 
edto oir, Mickler ior his paper: 
Carried: 

The President spoke a few words 
of appreciation of the work: done 
by the various committees in ar- 
ranging for the Convention. 

TireAceminoved. by vir. rs > \, 
Buchanan and seconded by Mr. C. 
qa Bares: 

That a vote of thanks be extend- 
ed to the President who is retiring 
at this time and who has so ably 
filled the Chair for the past two 
years; also to the Committees who 
have had charge of the arrange- 
ments for the Convention. Carried. 

The Register shows the attend- 
ance at the Convention to have been 
as follows :— 


Class “A” delegates —91 
Cliss.. By’ i =25 
Commercial “4 73 
Associate members —37 
Visitors te 
Total oe 

There were 212 at the Convention 


luncheon on the first day and 231 
on the second day: 284 were pre- 
sent at the Convention dinner. 


wm FF ms 
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Minutes of Executive Committee Meeting 


MEETING of the Execu- 
tive Committee was held 
at the office of the Hydro- 
Electric Power Commis- 
sion on. Friday, January 30,1925) 
being called to order at 10.00 A.M. 
by thes President; Ming aor vic- 
Intyre. Other members of the Exe- 
cutive Committee present were 
Nhesstar eo )i7 Hace els) oi set) 
Scott: Wook. Gatton, aeiG Archi. 
Bald? oGr it, Wheilvite ter greta leball: 
Car Walters.s) ake anyeeikinden: 
Kis}. smith, 1> W Braekimreid’ and 
yk eee LETHE Te 

The meeting “was called ior ithe 
purpose of naming the members of 
the various committees for the year 
1925, and considering such other 
matters as needed attention. The 
Committees for 1925 are as in the 
following resolutions: 

Moved Dy Mit. wOabasscort and 
seconded by Mr. | iB. Phelps: 

That the Papers’ Committee con- 
sist of Messrs. W. R. Catton, Brant- 
tord,9{ Chairman). Pay erBuchatnan, 
London Pe Bw Vates. ot. Catharines: 
(, Bo schwenger-tforonte; ASB: 
Cooper, Ferranti Meter and Trans- 
former -Go.~) Porontoseand Rk. 
jettrey, HEP Cy ois@ut 1 oronto. 
Carried, 

Moved by Mr. J. G. Archibald and 
seconded by Ar, Rowe saiith: 


That the Convention Committee 


consist. of MMesstsaike al. -otarr. 
Orillia, (Chairman); “J... Teéckoe, 
Niagara Halls: Toke Geer ling: T6- 


tonto; .H, C.. .Barber,. Standard 
Underground Cable Co., Toronto; 
W.N. Elliott, N. Slater Co., Hamil- 


ton; G. S. Stewart, Canadian Gen- 
eral’ Electric -Co. 7) Poronton 1 & 
Daly, Northern) Hlectricotjon io 
ronto; and ir<J 5) étivey sisier eae 
Onty Toronto; “*earried: 

Moved by Mr. J. R. McLinden 
and“seconded ‘byt iameG are 

That the Regulations and Stand- 
ards’ Committee consist of Messrs. 
O)} -HeScott; Belleville nC harman. 
JiyeHees, Guelph sy...s Biclainder 
Owen Sound: RiWiiSinthpePertias 
W.) Po Debsenjehit Pia wean 
Toronto, and A. ’G. Hall, Electrical 
Inspection Dept., Toronto. Carried. 

Moved by Mr. T. W. Brackinreid 
and seconded by Mr. C. A. Walters: 


That the Committee on Accident 
Prevention and Health Promotion 
consist ‘of Messrsi H: “Gr Hall tn- 
gsersolly” (Chairman )s* kaebieeorare, 
Orilias Te WW, Brackinventieee ore 
Arthur; E. M. Ashworth, Toronto; 
F.C, Adsétt,* trenton? tee la gies. 
9.°B, Iler and Wills. Maclachian 
H.E.P.Cof Ont.) Lorente. Carriod: 

Moved by Mr. R. J. Smith and 
seconded by ~Mr f. Gurtrenibaid: 

That the Merchandising Commit- 
tee consist” OL Mléssrce fe ease 
Phelps, Sarnia, e( Chairinam ieee 
Pétry, Windsor fs. Ve Biciatan 
London; E. WW. ‘feb, {Strattora: 
W. (‘H> Ghilds dHamilten or rae 
Scott, Belleville; A. B. Scott, Galt; 
A. We J. Stewart, Toreitoss [ae i 
Heeg, Guelph; A. Sauder, Kitchen- 
er; H. F. Shearer, Welland, and 
G. J. Micklet, Hive 2G een ee 
Toronto. Carried. 


Moved by Mr. :O: diy Scotteana 
seconded by Mr. C. A. Walters: 


CUE eee 


That the Rates’ Committee con- 
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Convention arrangements will be 
considered. 


Sis one Messrs,).Je xG.. Archibald, 
Woodstock; (Chairman); <P: 3B. 
Wates-cothGatnarines: E. deasifton) 
Hamilton; E. M. Ashworth, Toronto; 
Hef tisk Peterboros:.)...Gy jack- 
Soi Cnatnams- iV. e-Buchanan, 
isenmndon sje; tees Grelpine A.B: 
Scott, Galt; Geo. Grosz, Waterloo; 
Om Perry, Windsor. J. Staple- 
ton, Collinowooed;) .C.; Cy Folger, 
Kingston, and all of the members 
of the 1925 Executive Committee. 
Carried, 

Moved by ‘Mr. Bi Ger Hall, and 
seconded by Mr. J. E. B. Phelps :— 

That the Auditors be Messrs. 
W. G. Pierdon and R. C. McCollum, 
Pate Cor Ont, voronto. Carried: 


It having been suggested that the 
Association hold its Summer Con- 
vention during a boat trip to Port 
Arthur and return, Mr. F. D. Goe- 
ghegan, General Passenger Agent, 
Northern Navigation Company, out- 
lined to the Committee the pro- 
position offered by his Company. 
hes oecretary was instructed’ ‘to 
obtain from the membership the 
general feeling concerning taking 
the trip and the probable number 
that would attend. He was also 
asked to obtain rates for such a 
trip from other companies. 


The Secretary also presented 
communications from the Border 
Chamber of Commerce, asking the 
Association to go to Windsor; and 
from the Bigwin Inn, Lake of Bays, 
and from the Niagara Falls’ Cham- 
ber of Commerce, who also extend 
invitations. These are being held 
until the next meeting of the Ex- 
ecutive Committee when Summer 


Messrs. W. P. Dobson and S. L. 
Delinessthen’spoke’ of the-matter 
of extending the re-seal period of 
meters which had been under con- 
sideration by Mr. Higman, but had 
received a set back, due to Mr. Hig- 
man being retired from the office 
of Director of the Department of 
Electricity Inspection at Ottawa. 
A resolution drawn up and adopted 
by) tue. Meter, Committee of. the 
Canadian Electrical Association 
was read, being as follows: 

The President & Executive, 

Canadian Electrical Association. 
Gentlemen: 

Your Meter Committee in busi- 
ness session on January 22nd., 1925, 
in Toronto, drew up and adopted 
unanimously the following resolu- 
tion dealing with the Dept. of 
Electricity Inspection at Ottawa. 


(1) In view of the fact that Mr. 
Higman, the late Director, is 
Hows, On the retired list and 
taat so. fat. no |. permanent 
appointment has been made to 
fill his position, that active 
steps be taken to make sure 
that the man appointed has 
considerable technical and exe- 
cutive ability. 


(2) That under the direction of a 
suitable man the Standardiz- 
ing Laboratory be organized 
along similar lines to the 
Bureau) of «Standards ‘at 
Washington or the National 
Physical Laboratory in England. 


(3) That our experiences with this 
Department in the past show 
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that it would be in the inter- 
ests of the C.E.A., the Cana- 
didi sGais the 
Canadian As- 
sociation and the Municipal 
Electrical Association +o tsuse 
their concerted effort to have 
thesappointinent Wmadearor a 


Association, 
Manufacturers’ 


man capable of making this 


department one 


which -we 
would be proud to acknow- 
ledgeeas a Canadiam Standatds 
Laboratory 

Under the Electricity Inspec- 
LiGt Act, “3190 7-aathe 
charged for sealing meters 
are to be such as to cover the 
expenses of the Department, 
and at the present time the 
yearly surplus from these fees 
is considerably in excess of 
this requirement, so that there 
should be no question of be- 
ing able to suitably remuner- 
ate a qualified Director and 
assistants. 

In view of the above we would 
request that our Executive 
actively interest themselves in 
this matter immediately as 
the appointment is to be made 
to this position shortly. 

In accordance with the resolution 
adopted at the Convention on the 
28th., it was moved by Mr. O. H. 
Scott and seconded by Mr. R. J. 
Ssoebka ee 

That Messrs. V. S. McIntyre and 
W. P. Dobson be appointed a Com- 
mittee to fact with thes Canadian 
Electrical Association with the ap- 


(4) 


fees 


(9) 


proval of the Ontario Municipal 
Electrical Association, in actively 
interesting themselves in the ap- 
pointment of Mr. Higman’s  suc- 
cessor i Carried; 

Further business taken up by the 
meeting was as follows: 

Moved by «Mr jo i. boii 
and’ seconded by Mri W. ike Catton: 

hat” MessrseGie je Mickslercamea 
A. S. McCordick be appointed a 
Committee to obtain a_ suitable 
wedding present for Miss Marion 
Beck, the cost not to exceed $100.00, 
this, Association to, pay, allot the 
cost in excess of $50.00. © Carried. 

It was suggested that at the com- 
ing Conventions there be a Com- 
mittee whose duty would be to get 
the members into the various ses- 
sions promptly. 

Moved by Mr. W. R. Catton and 
seconded: by Min. | co wire etna. 

Liat. the) secretary anda lec 
surer be paid amounts the same as 
had been done the previous year. 
Carried. 

The advisability of -holding a 
meeting of the Rate Committee at 
an early date was considered and 
it was moved by Mr. W. R: Catton 
and seconded by Mr. T. W. Brack- 
inreid: 

That “the, | Executives eoigy the 
OM EA. -andathe- 2. Mel ace 
Committee meet to discuss the re- 
vision of rates, the time and place 
to be arranged by the Chairman of 
the Rate Committee, -. Carried, 

The meeting was adjourned at 12.10 
P.M. 


a 1+) +t +3 —s 


Other Convention Papers and Discussions will appear 
in the March Bulletin 
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Grounding of Electric Machinery 


By Warren Hilleary, Superintendent, Royal Indemnity Company, 
New York 


HE following discussion of 
the grounding of electrical- 
equipment frames is in- 
tended to include motors, 
dynamos, transformers and_ all 
other equipment, whether used in 
connection with electric elevators 
or other driving or driven ma- 
chinery : 


The argument in favor of insulat- 
ing frames is that such insulation 
safeguards the machines and assists 
in maintaining service. Not to in- 
Sulate them but to ground them, is 
said to militate against the safety 
of machines and to interrupt the 
service. Grounding is thought to 
increase the stress on the insulation 
Berween the electric, circuit «and 
frame, the voltage to ground being 
taken entirely by the insulation of 
the electric circuit. With the frame 
insulated, the voltage to ground is 
shared by two layers of insulation 
in series, the layer between circuit 
and frame and the layer between 
frame and ground. Accidental 
grounds from failure of insulation 
appear to be more likely to occur 
in machines with grounded frames 
than in machines with insulated 
frames. With a grounded frame 
damage may result if there is an 
accidental ground or a ground con- 


nection made in the external circuit. 
If the frame of the’ machine were 


insulated, no damage might result. 


GROUNDING OF FRAMES INCREASES 
PROBABILITY OF DAMAGE. 

In general, the grounding of 
frames increases the probability of 
damage by accidental grounds, and 
the higher the voltage the greater 
this danger. The principal reason 
for this is that in low-voltage ma- 
chines and their wiring the factor 
of safety of the insulation is high 
under normal operating conditions; 
in high-voltage machines and their 
wiring the factor of safety of in- 
sulation is generally less than in 
the lower-voltage machines. 

In alternating-current apparatus 
ine INel sfactor of “Ssatéty” ine the 
secondary or low-voltage insulation 
fe Oliset to a Certain extent by 
ground connections in the external 
circuit-In the primary circuits the 
total voltage is in many instances 
shared by the insulation of lines 
and machines in series. The insula- 
tion of the secondary circuits is 
less subject to damage by surges 
from high-frequency electrical dis- 
turbances than is the insulation of 
the primary circuits. However, 
there is great disparity between 
primary and secondary machines 
and lines as regards the factor of 
safety of insulation, and the insula- 
tion of primary circuits is always 
exposed to damage from electrical 
causes. Hence, with grounded 
frames primary machines are the 
most likely to be damaged. 
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Where an aecidental ground 
occtrs to a srounded, tramie, tie 
resultant current flow to earth is 
the more. destructive {the {higher 
the voltage of the machines Tinsiis 
because usually the higher the volt- 
age the larger the kilowatt capacity 
and hence the greater the power 
for destruction. Insulating frames, 
therefore, appeals strongly to many 
as a means of safeguarding their 
property and service. Power-plant 
machinery is considered by some 
to be more than ordinarily suscept- 
ible to the kind of damage described. 


Lire HAZARD INCREASES. 


With insulated frames the ‘life 
hazard increases as the voltage in- 
creases. It is possible, with insulat- 
ing platforms and other devices, to 
lessen danger from this source, and 
the faithful observance of their use 
will result in ‘a great degree of 
freedom from accidents. At the 
same time safety here depends up- 
on individual memory and careful- 
ness, and in a case where the frame 
of a machine is in a safe condition 
for. months, or even years, the ob- 
servance of precautions in respect 
to it inevitably becomes lax. 


It is evident that the best degree 
of safety lies in preventing a rise 
of potential between frame and 
ground by grounding the frame. 
Such grounding should be extended 
to machines of all voltages because 
there is great uncertainty as to the 
maximum voltage that is not dan- 
gerous to lite. An exception may 
be made in the case of machines 
operating on lines supplying power 
at 15C volts or less, and which are 


not liable to contact with high- 
voltage ‘lines. An excéption “may 
made in the case of ma- 
chines “where y it 4s{ nécessary “t0 
work on brushes when. they 
alive. But no exception can be made 
when machines of any kind operate 


in damp, places of, whetemtiiiereus 


also be 


ate 


an explosive gas or a combustible 
mixture of air) ands Starch = <u-. 
dust, dust, The 
frames here should in every case be 
grounded. 


flour coal etc. 


FAVOR OF GROUNDED 
FRAMES. 


FACTORIES IN 


In support of grounded frames 
there are several points that may 
be urged, in addition to the satiety 
secured to attendants.) Un tiemiee. 
place it 1s questionable whether in- 
sulatng the frames decreases alice 
stress on the insulation of the cir- 
cult tO, an appreciable degree yas. 
in order that such insulation may 
reduce the stress on the insulation 
of the circuit, it-is mecessary that 
the insulation resistance between 
frame and ground be comparable in 
magnitude with that between cir- 
cuit. and iramet .Unlessait sae. te 
benefits derived from insulating the 
frame are negligible so far as volt- 
age stress on insulation is 
cerned, ' 


COn= 


In fact, ii the résistance of the 
layer of insulation between frame 
and ground is low in comparison 
with that between electric circuit 
and frame, the frame might as well 
be grounded. There are, of course, 
certain types of machines, such as 
old-type arc machines, in which the 
resistance of the insulation be- 
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tween electric circuit and frame is 

low, and here, insulation between 

frame and ground would be of as- 

sistance, but such cases are ex- 

ceptional. 

INSULATING OF FRAMES CONDUCIVE 
TO CARELESS OPERATION. 


In the second place, insulating 
frames is conducive to carelessness 
of operation, in that the machines 
can be operated with an accidental 
ground to the frame or armature 
core, contrary to sound engineering 
practice. It enables the time of 
making repairs to be put off, and if 
the time of repairing can be put off 
at all, it will in many cases be post- 
poned until something further 
happens, usually a second ground 
in the machine, which may lead to 
damage of a more severe character 
than that produced by an accidental 
ground to a grounded frame. With 
insulated frames accidental grounds 
are likely to develop without the 
knowledge of the attendants unless 
special means are taken to detect 
them. This is not often done, and 
incipient grounds may exist unsus- 
pected, until a burn-out of the ma- 
chine or a fatal, or at least serious 


accident discloses the faulty con- 
dition. ; 

Without appreciably increasing 
the expense of operation, machines 
with grounded frames can be safe- 
guarded to an even greater extent 
than would ordinarily be the case 
with insulated frames. For, with 
grounded frames, devices continu- 
ously in operation for detecting 
accident grounds can be used, and 
in addition tests can be made 
periodically, which will show any 
progressive weakening of insula- 
tion. Insulation failures can thus be 
detected, searched out and removed 
before anything serious happens. In 
the meantime the grounded frames 
guarantee safety to attendants 
from accidental grounds which 
form without warning. There is, in 
general, no advantage to be obtain- 
ed in operating machines with insu- 
lated frames that cannot also be had 
with grounded frames if a reasonable 
degree of care is used. With grounded 
frames there is the additional advant- 
age of reducing the accident and life 
hazard, which is one of the most im- 
portant considerations. 


—Power. 


rome Oh omc FE mes 


ERRATUM. 


In the Bulletin for January 1925, page 28, the heating equivalent of elec- 


tricity is shown as “3.412 B.t.u. per kilowatt-hour”. 


Stated “3412 B.t.u. per kilowatt-hour’. 


This should have been 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in January 1925. 


Appliances 


Tue Burrowes MANUFACTURING 
Company, Ol) iKing Stipe, oronto. 
“Apartment” electric oven. 
ko) 3k) GK | 
THE FITZGERALD MANUFACTURING 
Company, Torrington, Conn. 
Electric Curling Iron, “Star-Rite’’. 
2K * K 


Beacu Founpry LIMITED, Ottawa, 


Ont. 
Electric Cooking Range, Cabinet 
type, Style E.304; 
Low} Oven type, otyle 1.104. 
wPeacie 
a 


Witson & Cousins Limirep, 33 & 
35° MeCauhest. -leronto: 

Electrically-operated Carbonators. 

CANADIAN GENERAL ELECTRIC 
Company, LimirepD, Hotpoint Works 
Division, Stratford, Ont. 

Portable Air Heaters. “Hotpoint”. 

Electric Soldering, dron, Cat. No. 
1.20) 

Electric Bake Ovens and Heavy 
Duty ‘Cooking Device: Gar Nos. 1/7: 
GIs (G28 Ge, RAS 150. B 200, 
B20]. -B202, 7382012 si 220 Bb 300. 
ELECERIC™ }\ PRODUCTS 
LIMITED, Renfrew, Ont. 

Percolators, pot and urn types, Cat. 
Nos. 73 and 71. 


RENFREW 


WayNE TANK AND Pump Co. OF 
CanapbaA, Limitep, 165-187 Dufferin 
Sig Porento: 

Motor-operated Air Compressors, 
Two Stage, No. 2000; Single Stage, 
No. 2500. 

THe GuRNEY FouUNDRY COMPANY 
Liwirrep, 500 Kine Sts, Wes eronte: 
Ont. 

Electric Ranges, low oven, Style No. 
501. 

*RITTER DENTAL «Vinee « Oram 
Rochester, N.Y. 

Dental Equipment Stand, “Ritter 
Tr. Dent = 

ae 

* MARSHALL, LECTRICsCOmsoe 2] 
[ocust pots. 4ots vOllisee eo: 

Rectifiers. 

* 

*FORE LLECTRICALMMereG sa Gos, ie: 
5255 No Market St. Stclotise no: 

Recher, Dypesviie 

*KALLS' HOUIPMENT CO. ING, op, 
1313 WhainwstaeNiagars balicwn 

Electric Water Heaters, Circulation 
type. 

OK Ok 

*St. THomas Meta Sicns, Ltp., 
Sty Dhomas( ge 

Electrically illuminated display 


signs. 


‘< ("ot US ** 


THE BULLETIN 83 


SOUTESEATACTATTT TAU ETEUUUUUUUUOUEEEELLAAAMEAEEEAAN 


Fixtures 


ADAMS-CRUDEN-ADAMS Co., 914-16 
Dufferin St., Toronto. 
POttaple Mlectric’ kamps, 4A. GA, 
or 
kk x 
Morris Art Potrery Co., 17 Car- 
law Avenue, Toronto. 


Portable Electric Lamps, “Grooco”’. 
ee 


Fittings 


MEssERvVEYs INpustRiEs, INc., 258 
Washington St., Buffalo, N.Y. 
Current Taps. 
* OK 
PEANCLEY. | Paroreic, Wire -Cor: 
Lrp., 677-79 Notre Dame Ave., Win- 
nipeg, Man. 
Cabinets and Cut-out _Boxes—sheet 
metal. 
* Ok 
“ARROW Exectric Co., THe, Hart- 
ford, Conn. 
Medium Base Receptacles (as listed 
on Underwriters’ Laboratories card 
dated November 23, 1923). 


Kk *K kK 


’ 


*BEAVER MACHINE & Tool, Cos 
Inc., 625-45 N. Third St., Newark, 

Fuseless Attachment Plugs, Cat. No. 
F.1, J-1, J-21 “Beaver”. 


MaaGnus Evecrric Co., 787-95 East 
138 St., New York, N.Y. 

Fuseless Attachment Plugs Cat. Nos. 
1, 22, 32, 48. “Magnus Plugall”, Cat. 
No. 95. 


Switches 


eat uaa 
Seattle, Wash. 

Enclosed Switches (as listed on Un- 
derwriters’ Laboratories card, dated 
June 24, 1924.) 

Panelboards, Types “S.B.D.F.” and 
eb S: Dik? 

Stasesiy pe: sl). B Di?” 


* OK 


MANUFACTURING Co., 


Miscellaneous 


**BEAVER MACHINE & Toot Co.. 
Inc., 625 N. Third St., Newark, N.J. 

Pendent Switches (as listed on Un- 
derwriters’ Laboratories card, dated 
December 30, 1924. 

*CANADA WIRE AND CABLE Co. 
Lroadiic., Toronto, Ont. 

Fixture Wires—slow-burning. 

kk Ok 

“These devices are under the Un- 
derwriters’ Laboratories re-examina- 
tion or label service. 


ine °, 
NE *,¢ TT ot" 


Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct popu- 


lations of the Hydro Municipalities as shown in the lists on the inside of 


the cover, it would be of considerable assistance if the Municipal Officials 


advise of any corrections that should be made.— Editor. 
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Co-operation Between Contractor-Dealers 
and Hydro Shops 


By A. W. J. Stewart, Sales Director, Toronto 
Hydro-Electric System 


(Paper read before Association of Municipal Electrical Utilities at 


Toronto, January 29, 1925.) 


HE form of co-operation by 

Hydro Shops which has 
been of most value to Con- 
tractor Dealers is probably 
general advertising. In most dis- 
tricts the Central Stations have 
been the pioneers in the advertising 
of electricity and electrical appli- 
ances. Advertising of this kind has 
very often been done by the Central 
Stations before there were any 
electrical dealers in the territory 
who were interested in the sale and 
use of appliances. 

In many cases the Central Sta- 
tions have not gone into the appli- 
ance business because they wanted 
to carry on merchandising, but 
because somebody had to lead the 
way in developing the market for 
appliances to build up the Central 
Station load. In practically every 
advertisement run by the Toronto 


Hydro Shops a reference is made 
to the fact that the appliances re- 
ferred to may be purchased at the 
shops of good electrical dealers as 
well as at the Hydro Shops. The 
wording of this reference is chang- 
ed from time to time; for example, 
one reference reads “Visit the To- 
ronto Hydro Shops or any good 
electrical dealer and see how 
modern electrical appliances lighten 
the work of the home.” 

At one time it was customary in 
Hydro advertisements to mention 
some of the goods as Hydro appli- 
ances. For instance, an advertise- 
ment might refer to a Hydro 
toaster or a Hydro vacuum cleaner. 
One of the Dealers suggested that 
this might give the impression that 
the term “Hydro appliances” re- 
ferred to articles specially made for 
the Hydro Shops and which were 
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stores. Following this suggestion 
the advertisements were changed 
so that now no apphances are re- 
ferred to as Hydro appliances but 
reference is made to them as elec- 
tric washers or 
cleaners and so on. 
Advertisements of the Toronto 
Hydro Shops are largely education- 
al and are planned to sell the idea 
of letting Hydro help with the 
housework rather than to sell any 
particular make of appliance. No 
Contractor Dealer in Toronto car- 
ries on this class of advertising but 
they all benefit from Hydro adver- 
tisements. Advertising of this kind 
is also a real service to Hydro cus- 
tomers because without it 
of them would not know 


electric vacuum 


many 
OF the 
many labor saving electrical appli- 
ances. That this advertising is still 
necessary is illustrated by the fact 
that. in a recent survey of one of 
the best districts in Toronto, it was 


found that in spite of volumes of 
advertising by many companies, 
30% of the homes in a very high 
class district still have no vacuum 
cleaners. The percentage would be 
much higher in an average district. 

The electric good 
example of an appliance requiring 
advertising of an educational char- 
acter. As far as I know no Con- 
tractor Dealers in Toronto are ad- 
vertising these. Considerable adver- 
tising space was devoted to ironers 
by the Toronto Hydro Shops until 
two or three months ago when the 
advertising of ironers was discon- 
tinued because of power conditions. 


ironer 4S. a 


EvLectric SERVICE LEAGUE RED SEAL 
WIRING. 


The Toronto Hydro-Electric Sy- 
stem helped to organize the Electric 
Service League of Toronto and the 
System co-operates withthe League 
in the development of electrical 
business. The Electric Service 
League membership is made up of 
representative electrical Manufac- 
turers, Jobbers, Contractor Dealers 
and» the. Central Station. «1 he=wce: 
operation of the System in League 
work is a very considerable help to 
the Contractor Dealers: One-of the 
chief activities of the League is to 
promote the idea of better wiring, 
particularly for residences. Con- 
siderable success has attended the 
Electric Service: caonueRed= Seal 
campaign on house wiring. The 
idea originated with the Manager 
of the Toronto League and is being 
taken up by the electrical interests 
in the United States. The Society 
for Electrical Developmentrefers to 
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it as the best selling idea developed 
in the industry in many years. No 
wiring Department is operated by 
the Toronto System so that im- 
provements in the wiring standard 
help the Contractor Dealers to sell 
better wiring jobs, thereby increas- 
ing their income, while at the same 
time offering their customers a real 
service because there is no doubt 
that any person who sells a better 
wiring job to a prospective builder 
of a house renders a service to the 
person who is to live in the house. 


The activities of the League have 
resulted in a considerable improve- 
ment in the house wiring standard 
in Toronto, as many builders are 
installing adequate wiring in all 
the houses they build. The public 
are gradually being educated to 
look for proper wiring when they 
contemplate building, buying or 
renting houses. This campaign for 
better wiring, which is strongly 
supported by the Toronto System, 
has considerably increased the wir- 
ing business of the Contractor 
Dealers in addition to giving the 
dealers an opportunity to sell 
electrical appliances and equipment 
to the owners of the houses in 
which they have installed up-to- 
date wiring. 


Pric—E MAINTAINANCE. 


The Toronto Hydro Shops have 
constantly refrained from putting 
on price cutting campaigns. It has 
been the policy to handle only ap- 
pliances which have been approved 
by the.Hydro-Electric Power Com- 
mission of Ontario. For instance, 
the sale of cloth warming pads was 


discontinued some years ago when 
the Commission decided to not give 
approval on these. Handling only 
approved and standard appliances, 
it has been the policy to maintain 
established resale prices, so the 
Dealers have had no cause for com- 
plaint in this regard. Following 
out this policy, the Toronto Shops 
have refrained from offering pre- 
miums in connection with special 
sales, as the offering of premiums 
is undoubtedly a form of price cut- 
ting. One of the essentials for the 
success of a premium-giving sale is 
a considerable amount of advertis- 
ing. In Toronto where advertising 
rates are high the small dealer is 
not in a position to do the neces- 
sary advertising to make a sale of 
this kind a success and if premium- 
giving sales were carried on by “the 
Toronto Hydro Shops, it would be 
a form of competition which the 
small dealer would find it hard to 
meet. For this reason the present 
policy of the Toronto System is to 
have no campaigns of this kind. 


RANGE SALES AND INSTALLATION. 


The sale-ot electric ranges in To- 
ronto was almost negligible until 
the Toronto Hydro Shops began 
advertising and to some. extent 
pushing them. When this effort was 
well under way, there were isolated 
Contractors who suggested that 
the range business was being taken 
away from the Contractor Dealers. 
As a matter of fact the Contractor 
Dealers had never had the range 
business and the advertising by the 
Toronto Hydro Shops had not 
switched. it from the Dealers but 


88 THE BULLETIN — 


sreveuavnanaaarvarnnveennuauevaneuoneszvgavagenauavaecnuaeaveeugsereaqeegetoge ee eee 


had created the business which had 
not previously existed. A little over 
a year ago the Management gave 
instructions that range advertising 
was to be discontinued and the To- 
ronto Shops are still in the position 
of being unable to advertise ranges. 
The result of this has been that 
range sales have dropped from 1561 
in 1923, when ranges were adver- 
tised, to 994 in 1924, when there 
was no range advertising. As a 
contrast to the previous attitude of 
the Contracton sealoremi mis pliiitet 
esting to note that one of the lead- 
ing Toronto Dealers advised a 
that Contractor 
Dealers are finding it very hard to 
sell electric ranges on account of 
the fact that the range advertising 
by the Toronto Hydro Shops has 
been discontinued. 


short. time Ja20: 


One of the main helps in selling 
electric ranges has been the quot- 
ing of a flat price for installation. 
The simplest way to have carried 
out this policy would have been, as 
is done in many cases, to call for 
tenders and to hand over all the 
jobs tora; detmite period = to" one 
Contractor at a pre-atranged price. 
AS this. method? did not=seem’ to 
suit: thes Boronto:; Contractors. 4t 
was decided that the Hydro Shops 
should take dhe chance asito: the 
cost of each job by quoting a flat 
price to the customer and calling 
for tenders on each separate job. 
It will be seen at a glance that this 
entails more detail work on the 
part of the System, but this is an- 
other example of the effort to co- 
operate with the Contractor Dealers 
in every way possible. The System’s 


flat rate prices are adjusted from 
time to time so that they exceed 
the average prices paid to the Con- 
tractor Dealers and in this way the 
prices quoted by Contractors really 
determine the flat rate prices in 
effect. In comparing flat rate. in- 
stallation prices for Toronto with 
those for other municipalities, it 
should be borne in mind that in To- 
ronto the minimum service is 3— 
No. 6-wires and it is very seldom 
that wires even this small are used. 


“REDUCED PricE RANGE CAMPAIGN.” 


Some Contractors have suggested 
that if they had a line of goods not 
sold by the Hydro Shops they 
would be in a position to carry on 
the merchandising in that line to 
better advantage, A recent-experi- 
ment along this line is very inter- 
esting. One of the Range Manufac- 
turers decided to give Contractor 
Dealers an opportunity of proving 
that they could sell a line to better 
advantage if the same goods were 
not on sale at the Hydro Shops. In 
order to co-operate in this experi- 
ment, the Hydro Shops got rid of 
all ranges of the particular make 
in question and a special campaign 
was put on by the Manufacturer 
in connection with a number of 
Contractor in) thes, Gity. 
Ranges were sent on consignment 
to Dealers who did not wish to 
pay for them. The Manufacturer 
gave free window dressing service 
to the Dealers and also arranged 
that the ranges were to be sold at 
a reduced price during the cam- 
paign. All newspaper advertising 
was paid for by the Manufacturer 
and each advertisement carried the 


Dealers 


oe ea FU rg ee Le me FQ 


me, a A apes 
ih - 


a 
=. 


5 
ee 


Cm 
- er 


LIE? -BOGEE EIN 89 


CU eee 


names of Dealers from whom the 
specially priced ranges could be 
purchased. To all appearances the 
Dealers were getting everything 
that they could have very well 
asked for and they were spending 
nothing in connection with the ex- 
periment. Without the permission 
of the Manufacturer it would hard- 
fy bevtair to give heures of ‘the 
number of ranges sold, although 
some of the Dealers during the 
period of the campaign made no 
sales at all. It is perhaps sufficient 
to say that at the close of the cam- 
paign the Manufacturers were will- 
ing to accept an order for ranges 
t0.be, sald through the Toronto 
Hydro-Electric Shops. 


Contractors are invited to use 
the Hydro Shops as sample rooms 
etgeae COnitactor “1s. perrectiy ‘at 
liberty to bring in a customer and 
show him the various styles of 
ranges and other appliances with- 
out any obligation on the part of 
the Contractor or his customer to 
buy the goods at the Hydro Shop. 
When the customer has decided on 
the appliance to be purchased, the 
Contractor is at liberty to buy it 
where he pleases but if he decides 
to purchase it from the Hydro 
Shop, arrangements will be made 
to sell the article to a bona fide 
Contractor at a discount, and if so 
desired delivery will be made to the 
customer by the Hydro Shop. The 
rule in this case, however, is quite 
definite that if the Contractor is to 
get any discount, the sale must be 
made to him and he makes his own 
arrangements with the customer 
regarding terms and other details. 


This is to prevent any possibility 
of a Contractor claiming commis- 
sion on a sale made by the Hydro 
Shops to a customer to whom a 
Contractor may have tried to make 
ay Sale, as it 1 against? the policy 
of the System to pay commissions 
in this connection. 

The Toronto Hydro-Electric Sy- 
stem has recently taken member- 
Sion true. Lorento section of the 
Contractor Dealers’ Association 
and by a representative attending 
the meetings of the Association it 
is possible to keep in touch with the 
work being carried on by the Con- 
tractors and Dealers and it is also 
often possible to straighten out 
difficulties or misconceptions on 
tie partition mie Dealersirevardina, 
tie? sactrtiesy Wot lethe |) Systeni: 
Arrangements have been made for 
conferences from time to time be- 
tween representatives of the Sy- 
stem and of the Contractor Dealers’ 
Association for the discussion of 
problems of mutual interest. 


Lists of Contractors in various 
parts, of “the City are kept.on file 
at the Toronto Hydro Shops and 
customers who enquire in connec- 
tion with electric wiring may ob- 
tain the names and addresses of 
two or three Contractors in their 
own district from whom they may 
obtain estimates in connection 
with wiring. Strict impartiality is 
carefully enjoined on all employees. 

Similarly in the case of custom- 
erse (avo enquire. for —electrical 
goods not handled by the Hydro 
Shops, an effort is made to direct 
them to dealers from whom the 
goods desired may be obtained. 
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The policy of co-operation on the 
part of the Toronto Hydro-Electric 
System has resulted in a certain 
feeling of good will on the part of 
the better Contractor Dealers, who 
in most cases have a friendly atti- 
tude toward the Hydro Shops. 
This brings about a condition 
which is to be desired by all con- 


cerned as it is much more pleasant . 


to work in harmony with related 


interests than to have constant 


friction. 

In connection with this subject 
of co-operation between Hydro 
Shops and Contractor Dealers, it 
may be that some of the ideas car- 
ried out in Toronto would not be 
entirely suitable for other places 
where conditions are different, but 
in the main the fact still holds that 
if the Contractor Dealers are will- 
ing to co-operate, the Hydro Shops 
should meet them at least half way. 


oe KF Ea 


Discussion 


The Chairman: I am sure we are all 
pleased and instructed with the way itt 
which Mr. Stewart in his paper shows 
definitely the stand taken by the Tor- 
onto Hydro Commission in regard to 
co-operation with contractor-dealers. 
Various Hydro municipalities, which 
operate Hydro shops, have been ac- 
cused of putting the contractor-dealers 
out of business, with unfair compett- 
tion, and all that sort of thing; and 
it is indeed gratifying to me to see the 
pains taken by the Toronto Hydro 
Commission to work in co-operation 
with the contractor-dealers in this city. 
I am sure these ideas could be carried 
to a greater extent in various munici- 
palities. 

In the City of Sarnia, which I hap- 
pen to represent, we have contractor- 
dealers selling ranges not sold by a 
Hydro shop; and when a customer 
comes into our store and mentions a 
certain make of range or any other ap- 
pliance which we do not carry, we 
tell him at once that we do not handle 
it, and tell him where he can get it. 


We try to see thatthe! dealer eter 
square déal. | Weare” n0tean= direc: 
competition with the contractor-deal- 
ers. It is our duty, I think, to try an1 
help them. As municipalities who are 
selling appliances, we cannot expect 
to sell all the appliances, any more than 
in any other line of business. We must 
expect that somebody else is going to 
sell something. We owe a deep debt 
to the contractor-dealers; they hand 
They wire a lot 
of houses and hand over a lot of busi- 
ness to the Hydro; 
money. 


us alot Of business, 


and we get their 
At the same time, they do not 
have much use for us; there is no 
doubt about that; but still, I think, we 
ought to try and educate them to the 
fact that we do not try to give them 
untair | competition. Wepre: 1 yin 
business because we are entitled to be 
in the business, and we try to give our 
customers service. Now, is there any 
further discussion on this paper which 
is on a very live topic? 

Mr. .E. W. Tobin, Stratford: 
President, Lvaslé iis. 


Mr. 


may Stewart 
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what discount they extend to the con- 
tractor-dealer where he makes a sale 
in your store. 

Mr. Stewart: The usual discount 
is ten percent. but we will deliver the 


_ appliance and he has no expense in 


connection with that part of it at all, 
He has a straight profit of 10 percent. 
in addition to any profit which he may 
make on the wiring which probably 
goes with the sale. 

Mr. Tobin: The contractor-dealer 
in that case assumes all the responsibil- 
ity for service? - 

Mr. Stewart: Oh yes, he is the 
contractor. Of course we give service 
on anything which is sold. We agree 
with London that service at cost does 
not mean service for nothing. 

Mr. Tobin: On repair parts, do you 
give the same discount to the con- 
tractor-dealer ? 

Mr. Stewart: Yes. 

Mr. Tobin: I do not know that I 
altogether agree with one point. If a 
customer comes into your shop and 
mentions something which you have 
not got, I maintain it is a perfectly 
legitimate thing to show the customer 
what you have got. We are in busi- 
ness to sell, and if possible we have to 
make a profit. The way I look at it 
is that if we can make a sale, that is 
our first duty. Our duty is to our- 
selves first and, possibly, to the con- 
tractor second. As far as our attitude 
is concerned, if we can make a sale we 
will make it, by fair means. I think it 
is perfectly legitimate merchandising 
to make a sale. 

Mr. Stewart: Our attitude would 
be to say to the customer that “Bill 
Jones, 17 Yonge Street, sells that kind 
of washing machine. We will be glad 


to show you ours”. But we leave it to 
the customer. The customer is prob- 
ably sold to the idea of the machine 
which the customer has in mind. Very 
soon there will be no appliances on 
sale which are not approved. 

Mr. E. V. Buchanan, London: 1 
asked Jim Wilson to hold me in my 
seat, but he will not do it. I do not 
agree with anything at all, seemingly. 

Mr. Stewart has proved one thing 
very clearly, and that is that the con- 
tractor-dealers need our co-operation, 
because 1f they did not have it in Tor- 
onto they would, apparently, go out of 
business. 

He also talked about a range cam- 
paign, where the Hydro shops stayed 
out and gave the contractor-dealers a 
free field, and they could not seil any 
ranges. For the life of me, I do nct 
see why we should maintain a high 
class show room, like most of. the 
Hydro municipalities do, and then pass 
our business along to someone further 
up the street. 

Of course, London may occupy a 
different position from some of the 
other municipalities, because our 
Hydro shop was the only appliance 
store in the city, when appliances were 
first sold. We did not take any busi- 
ness away from anybody, but we cre- 
ated the demand for these appliances ; 
and there are now twelve contractor- 
dealers in business. Now, why should 
they object to our business? I do not 
believe they do, seriously. We do not 
cut prices; we maintain the regular 
prices, and I think it is fair competi- 
tion. 

I would like to ask Mr. Stewart why 
he does not mention in his advertise- 
ments that these appliances can be ob- 
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tained at the stores of Hardware the city. A customer would come in 
Dealers. and ask for an electric range, and we 

Mr. Stewart did not tell us how would say, “We do not carry them”, 


much he has to charge for a range 
installation so that the contractor may 
have the job of putting it in and make 
a profit at the expense of the public 
which, I believe, is exorbitant. 


Then the matter of selling appliances. 


and telling people that we do not keep 
this appliance, but they will get it 
down the street—we might as well, 
when some person comes in and wants 
a lamp, send them somewhere else, 
when we sell the Hydro lamp which, 
we know, is the best lamp in the world. 
We might as well tell a would be cus- 
tomer that we don’t sell the lamp they 
ask for, that “Tom Jones, at 17 Yonge 
Street, sells them’. It seems to me it 
is an absurd policy. 

Mr. C. J. Burton, Detroit: 
say that I entirely agree with Mr. 
Buchanan. Of course I am prejudiced, 
as I am a merchandising man. 


I may 


I am 
firmly convinced that the merchandis- 
ing, the selling of appliances, is a legit- 
If we are 
in it why not do our best to do busi- 
ness? What is the use of making a big 
display at considerable expense, and 
then chase half your business away? 
It is perfectly all right to maintain 
your list prices and handle your mer- 


imate part of the business. 


chandising department and forget that 
it is connected with the central station, 
and do business just as you would if 
it was an independent store. Do not 
chase your own business over to a con- 
tractor-dealer. 


As an illustration, I might say we 
formerly did not display an electric 
range in any of our stores in Detroit, 
and we have half a dozen branches in 


They would think it strange, and would 
ask, “Who does carry them?” and we 
would give the name of a dealer. We 
discovered that the customer would go 
out of our shop and would not go 
down to the dealer and ask to see an 
Buty the 
would say, “The Detroit Edison does 
not carry them, I guess there must be 
something wrong with them”. 


electric range. customer 


If you 
are doing business go to it strong. As 
I said, I look at it from the merchand- 
ising standpoint, while others here pos- 
sibly look at it from the engineering 
standpoint, which is entirely different. 

Mr. S. L. B. Lines, Lincoln Meter 
Gov Mrs > Stewart 
tioned the “Red Seal’. I had an ex- 
perience which struck me as rather in- 
teresting. I spent a Saturday aiter- 
noon sauntering around with builders. 
I did not let them know that I was in- 
One 


of the first questions I put was “Is the 


Toronto: men- 


terested in the electrical industry. 


One or two of 
them asked me what I meant. Another 
builder said, “Do you think that is 
le saidi tt Mes city tee 
would not buy a house that did not 
He said, “I will go 


right down and see if I can get it on”. 


house a Red Seal?” 


any good?” 
Haverit 024k. 


You try it and talk to a builder about 
it, bt you, do, the Rediseat will be 
very popular. 

Mr. I think there 1s 
something on which I am agreed, and 
that is the Red Seal. [I think Toronto 
should be congratulated upon the Red 
Seal campaign. 


Buchanan: 


Mr. Stewart: The question is asked 
why we do not mention hardware deal- 
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ers, druggists and confectionery stores 
in our advertisements. All electrical 
appliances should be bought in a store 
where the merchant knows what he is 
selling, knows how to use it, and how 
it should be used, and knows how to 
keep it in repair; and therefore we 
only refer to such dealers. 


As to the electrical range campaign, 
it is only fair to say that we thought 
we knew how the campaign would turn 
out, and therefore we acted as we did; 
and we were very glad to have the 
opportunity to prove that the Hydro 
shops handling ranges help the con- 
tractors to sell them. 
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Allocation Of Advertising Expense By A 
Large Electric Interest 


By G. J. Mickler, Sales Dept., H.E.P.C. of Ont. 


(Paper read before Association of Municipal Electrical Utilities at 


Toronto, January 29, 1925.) 


S the question of allocat- 
ing charges for advertis- 
ing of different kinds is 
engaging the attention of 
a larger number of Hydro Muni- 
cipalities at the present time, parti- 
cularly on account of the cost of 
purchasing and_ distributing the 
“Hydro Lamp” bulletin, and the 
Hydro Calendar, some data on the 
methods employed by other large 
Iklectrical Institutions has been 
collected for the benefit of Hydro 
Municipalities. 

Broadly speaking, the advertis- 
ing carried on by an electrical in- 
dustry may be divided into three 
classes: 

Ist. Propaganda Advertising. 

Advertising which is designed to 
create in the minds of the public 
using electrical energy, for any 


purpose a feeling of good-will to- 
ward the electrical industry, and 
toward the Central Station acting 


as a source of supply. This type of 
advertising results in no direct 
benent tothe industry, except \as 
may be measured by the satisfac- 
tion shown by consumers for the 
service, ,and the. increased use 
which these consumers make of 
Eee service, 

Confidence is established in the 
Central Station and the electrical 
industry as a whole by this type of 
advertising. 

2nd. Load-Building Advertising. 

Where? sa. Central aStation® has 
plenty of power to spare, or is an- 
xious to sell power at a time when 
more diversity of load is desired, 
consumers are induced through 
advertising to utilize this power, 
by installation of such current con- 
suming devices as will suit, the 
requirements of the Station. Direct 
bepetite tolithe Centrate-Station 
through this form of advertising is 
created by increased revenue from 
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increased consumption. If the 
Central Station is not in the mer- 
chandising business, the cost of 


this kind of advertising is purely 


Promotion of Business Expense. 


If, however, merchandising is en- 


caged in a proportion of this 
b Se < Aq 
advertising might be charged 


against the sale of electrical mer- 


chandise through increased sales 


of commodities using current. 
3rd. Appliance Advertising. 

The offering for sale of specific 
lines of appliances, which are sold 
at a profit. 

Appliance advertising may be 
specific or general. Specific adver- 
tising, covering a field, of offering 
for sale, perhaps with special in- 
ducements, certain appliances pure- 
ly as a commercial enterprise. 

General advertising, that which 
promotes the use of electrical ap- 
pliances of many types, creating 


in the minds of consumers the 
desire to use electricity in the 
home. and elsewhere, for their 


greater conveniences. This will re- 
sult eventually in the purchase of 
some electrical apphances, either 
through the Central Station Mer- 
chandising Department, or from 
some other source. 

Appliance advertising is of direct 
benefit to the Merchandising De- 
partment because of increased sales 
of appliances, resulting in increased 
profits, and also to the Power Sec- 
tion of the Central Station because 
of increased consumption, due to 
the use of these appliances, and the 
cost should be sub-divided as near- 
ly as possible on the basis of bene- 
mis, received: 


Outlining the three. classes of 
advertising as set out above, let- 
were sent to some of the 
larger Electrical Interests in the 
United States and Canada, to find 
out how they appropriate the ex- 


LETS 


pense of advertising as conducted 
by them, and the following are the 
answers receryed —= 
Commonwealth Edison Company, 
Chicago, Ill. 

“All, Of ? our Wfadveriiciie. 91s 
charged to General Advertising 
ACCOUNT w DUE for 
advertising into 
different divisions, such as Ad- 

Electrical Shops, 
Maintenance of Company Elec- 
tric Signs, Outdoor Advertising, 


expenditures 


are analyzed 


vertising for 


Newspapers, Show Windows, 
Magazines, and Miscellaneous 
Publications, Printing, “Direqi- 


by-mail, and Exhibitions. 
Advertising for the sale of se- 
curities is handled by a separate 
Corporation, known as the Utilt- 
ties Securities Company. 
Naturally all sales of appli- 
ances for use on our lines result 
inwvan increase Lin thenoutpuisog 
use of energy, but we do not 
credit our advertising account 
directly with such proportionate 
or estimated amounts.” 
New York Edison Company, New 
Yorke Hn. 
“Although we spend a_ large 
sum of money annually in news- 
paper and other advertising, we 
do not distribute it, simply charg- 
ing the entire amount to adver- 
tising. It is our opinion that if it 
seems desirable to charge adver- 
tising to such branches of the 


ree — 
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business as receive benefit it 
might be considered that every 
meter reader, collector, all sales- 
men and even clerks and office 
boys are continually creating or 
charged under that heading 
distributing good-will—such ad- 
vertising of course cannot be 
although it is probably of greater 
value than money actually spent 
directly for advertising. 

There are some concerns who 
pro-rate the charge when an ad. 
includes propaganda for good- 
will, and also appliances, accord- 
ing to the space devoted to each, 
although even then the appliance 
may be responsible for attracting 
attention to the ad., and the 
good-will would derive addition- 
al benefit on the assumption that 
without the display the ad. might 
have been overlooked.” 

Detroit Edison Company, Detroit, 
Mich. 

“Our advertising has always 
been very conservative. It con- 
sists mostly of two insertions a 
week in daily papers. This space 
is devoted entirely to service 
advertising, such as improving 
lighting in stores and factories. 
convenient lighting in residences, 
other applications of power, and 
so. forth. 

In suburban and rural districts 
we advertise household appli- 
ances more frequently than we 
do in Detroit, but we make no 
separate allocation of the cost. 

We do no propaganda adver- 
tising. 

Our advertising appropriation 
is considered a Sales Department 


Meee TTT 


Expense, (Sales Department be- 
ing applied to the Department 
selling power)”. 

Winnipeg Hydro, Winnipeg, Man. 

PN es spentva bouts 05d Jy: this 
year in advertising, half being 
charged to the Appliance Depart- 
nent andy half to. Promotion: of 
Business. 

We are pleased to report our 
advertising has had most excel- 
lent results, especially as regards 
the sale of appliances as_ this 
year we shall have a record year. 

Last year we had a campaign 
on our Standby Plant, and. Cen- 
tral Heating System, and it was 
greatly due to these advertise- 
ments that we got a good major- 
ity when the question was put 
to the vote of the ratepayers.” 


National Electric Light Association, 


New V ork, NY. 

Pextcact: trot a: repork.of the 
Merchandising Accounting Com- 
aie. 2A = 

“It was agreed that because of 
different policies existing in 
several Companies, it would not 
be practical at the present time 
to set out a standard treatment 
as to the charging of the cost of 
newspaper space, and that the 
previous decision of the Commit- 
tee be thereafter rescinded. 

It was decided ‘that for the 
time being at least each Com- 
pany is to use its own judgment 
and discretion in allocating ad- 
vertising expense, bearing in 
mind that the net result should 
be in close harmony with the 
intention of the Committee, to 
ascertain the relative value of 
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advertising as a whole to the 
merchandising operations. It was 
also decided that on its state- 
ment each Company should show 
the followed in 
rating the expense.” 


method pro- 

From the above communications 
it is quite evident that responsible 
Electrical 
the forms of advertising, particu- 


Interests 


larly appliance advertising, bene- 
fits to the Industry as a whole, and 
where Merchandising Shops are in 
operation the concensus of opinion 
is that the cost of appliance adver- 
tising should not be borne entirely 
by the Merchandising Department. 


lt Wwesare to analyze tae result 
of a particular advertisement, ad- 
vertising say electric ranges, we 
would find that if this particular 
advertisement sold say ten ranges, 
which might otherwise not have 
been sold, the cost of the advertise- 
ment might be $100.00, and might 
be allocated say half to the Apph- 
ance Department, and half to Pro- 
motion of Business. If in the oper- 
the Utility “sufficient 
received from the sale 
of "current 10 velecinic ranges to 
cover the Cost Ol service, Set tip 2 


ations (Ol 
revenue is 


reserve for depreciation of equip- 
ment, and to leave a small surplus, 
the ten ranges sold from this ad- 
vertisement would in their propor- 
tion of that surplus provide un- 
doubtedly sufficient to pay their 
share of the particular advertise- 
ment reberred ta apove.in-the first 
year, but these ranges go on year 
after year producing enough re- 
venue to cover the expense of ser- 
vice, to provide depreciation, and a 


Fecoonize | 11: 


small surplus, and after the first 
year this surplus is not required, for 
advertising purposes, because most 
or all of it was provided in the first 
year. The conclusion would 
arrive at, therefore, would be that 
whatever benefits are derived from 
the sale of the ten ranges, from the 
particular advertisement, go on in- 
definitely, and for that reason a 
greater share of the cost of this 
advertisement, than would appear 
to be just at first analysis should 
be borne by the Utility as a whole, 
under the heading “Promotion of 
Business”. 

In the “Uniform Classification of 
Accounts”, published bythe: Ea, 
Po! Cy Sfaly- 1915; Promeotionumser 
Business, under Section C, Adver- 
tising, Salaries, Supplies and Ex- 
penses, are defined as follows: 

“Charge to this account (the 
salaries of the advertising agent 
and sclerks, and © the pexpencessc: 
advertising in newspapers and 
periodicals, and by _ circulars, 
signs, booklets, handbills, and so 
forth, and all relative items.” 

From this definition it is clear 


that in the design of this Account- 
ine System, 


we 


advertising in its 
various classes was foreseen and 
the benefits thereof to the Utility 
generally acknowledged. 


The “Hydro Lamp” bulletin may 
be classed as a combination of pro- 
paganda advertising, load-building 
advertising and appliance advertis- 
ing of a general nature, and the 
cost of its distribution should not 
be charged directly against the 
Merchandising Department of any 
Hydro Municipality. 
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tte  livydro- Calendar” »creates 
good-will among the Hydro con- 
sumers in any Municipality toward 
the Local Utility. As very little 
direct advertising is contained in 
the calendar, a large proportion of 
the cost of purchase and distribu- 
tion might be classed as Promotion 
of Business. Certainly not over 33 
1/3 percent, of theicost of either the 
“Hydro Lamp” or “Hydro Calen- 
dar” should be charged against the 
Hydro Shop as part of its Adver- 
tising Expense. 

In justification of this assertion 
comparison might be drawn with 
the advertising expense of an out- 
side electrical shop, competing with 


the Hydro Shop, and purchasing 
electrical appliances on the same 
terms as the Hydro Shop. All the 
advertising carried on by this com- 
petitor in newspaper advertising, 
direct-by-mail circulars, window 
displays and so forth must be dup- 
licated by the Hydro Shop when it 
wants to make a sale. On the other 
hand all the propaganda advertis- 
ing carried on by the Hydro bene- 
fits the competitor, just as much as 
iw does the Hydro Shop; and in 
order to’ make’ competition fair to 
all too Steat a. burden cannot be 
placed on the Hydro Shop if it ts 
to continue giving efficient service 
tO i ydro. customers, 


; ets tats tote] 


Discussion 


Aire Ce McCollum, HE P.b.. of 
Ont., Toronto: I think Mr. Mickler’s 
idea is in very close line with Mr. 
Stewart’s idea of conducting a Hydro 
shop, and his idea in regard to the ex- 
pense is correct. There would not be 
any harm done if all the costs of ad- 


vertising were charged to operation. 
My idea is that there should be no 
difference in the way of handling the 
cost of the operation of a shop. If 
there was more advertising, there 


would be more general business. 
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Ilumination and Lighting Equipment 


By Geo. G. Cousins, Assistant Laboratory 
Engineer, H. E. P. C. of Ont. 


(Paper read before Association of Municipal Electrical Utilities at 


Toronto, January 29, 1925.) 
N the design of an artificial hghting 


the most perplexing features of 
the problem is to decide upon the 
intensity in foot candles that will best 
serve the requirements of the problem 


in hand. The trend of practice is to- 
ward ever increasing intensities and so 
far each increase in intensity for a 
given requirement has justified the ex- 


tra first cost involved and has proven 


to be a profitable investment. That 1s, 
the work, of whatever kind it may be, 
has been accomplished in greater 
quantity and at lower unit cost under 
the higher intensity than was possible 
under a previously existing lower 1in- 
tensity. Apparently the saturation 
stage has not yet been reached where 
an increase in intensity has not resulted 
in prohtable returns. bherengineer is 
prompted to recommend fairly high in- 
tensities, knowing it to be sound en- 
gineering practice. The manager or 
executive seeking advice is apt to balk 
at the first cost of high intensity illu- 
mination. It seems reasonable to as- 
sume that the general level of intensi- 
ties will be increased during succeed- 
ing years and in consideration of this 
it would appear unwise to install a sys- 
tem that would not be equal to what is 
It is 
an unfortunate fact that many dealers 


considered the best at present. 


and contractors, not conversant with 
up-to-date information on the subject 
give most weight to the first cost when 


system at the present time, one of 


dealing with their clients, apparently 
aiming to secure a contract because of 
a low estimate. Because of this, many 
installations are more or less 
obsolete when judged by up-to-date 


standatds, 


Lew 


ESSENTIALS OF Goop LIGHTING 


The three primary requisites of good 
lighting are proper quantity, quality 
and distribution of light. Quality here 
referring to the nature of the light as 
it leaves the luminaire, that is being 
well diffused so as to avoid harsh shad- 
ows and excessively bright reflections 
from polished surfaces. The distribu- 
tion of light over the entire room is 
the most important feature in any sys- 
tem since a moderate amount of light 
well distributed with the light sources 
properly located and shaded will pro- 
duce better conditions for comfortable 
vision that a greater quantity imper- 
fectly distributed. Although visual 
acuity is somewhat better under pure 
white than under unmodified incandes- 
cent light, the latter will be found satis- 
factory for all ordinary purposes. Some 
industrial and commercial requirements 
call for daylight quality of light which 
can be secured by means of proper 
filters. 

Light sources should be placed well 
away from the normal line of vision 
and should be of as low brightness as 
circumstances will permit. The illumi- 
nation intensity should be sufficient to 
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allow the eye to recognize the finest 
details easily and to continue doing 
this for long periods of time without 
appreciable Light 
should be so placed that plenty of light 
“will fall upon the places where the 


fatigue. sources 


work is being done, without annoying 
shadows. Harsh sharply defined shad- 
ows are objectionable and should be 
avoided. 

Tuer, PUNCTIONING OF THE Wee 

There are four aspects of vision that 
are directly affected by the general 
quality of the illumination. These are 
acuity, power to sustain acuity, speed 
of discrimination and speed of adjust- 
ment for clear seeing at different dis- 
tances. It is remarkable to study the 
effect of increasing intensities on these 
functions provided of 
course, that the lighting conditions are 


Ol Tithe; eye, 


good so that an increase in intensity 
does not carry with it an increase in 
glare. The accompanying curves, figs. 
1, 2, 3 and 4 show the increases in the 
ability of the eye to function properly 
when the intensity is increased. The 
curves show the very important fact 
that defective eyes are benefited more 
by increasing intensities than normal 
ones and there are indications that the 


benefit becomes greater with increasing 
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age. It is of considerable importance 
that the greatest gain is shown for the 
power to sustain acuity which is the 
function involving time. This means 
that the eyes become less fatigued as 
the illumination intensity is increased. 
It is an easy matter to see large details 
clearly under comparatively low inten- 
sities of light. It is relatively difficult 
to see small details under the same con- 
ditions and the process will probably 
involve considerable eye strain, but as 
the intensity is increased the eye will 
pick out small details more easily and 
more quickly. 


Various investigators have studied 
these matters in different ways and the 
results, although obtained by different 
methods, all substantiate the fact that 
high intensity illumination produces a 
large increase in the efficiency of the 
eye to perform its functions. 


Tests on the speed of reading as in- 
fluenced by intensity of illumination 
show an increase of 15 per cent for an 
increase of intensity of from 4-16 foot 
candles. This applies to black print on 
white paper. When black print on grey 
paper in® the 
speed of reading was 50 per cent. This 


was used the increase 
latter combination is similar to working 
on metal surfaces where contrasts are 
low. 


It is not difficult to understand the 
reasons for these increases in eye effi- 
ciency when it is remembered that the 
eye in examining any surface moves in 
a series of jerks with intervening 1n- 
tervals of time when it is stationary. 
It is only during these stationary mo- 
ments that images are formed upon the 
retina. It has been shown quite de- 
finitely that high intensity allows the 


formation of clear images on the retina 
in much less time than that required 
by relatively low intensity. The higher 
intensities therefore require a smaller 
expenditure of nervous energy and 
the value of this to the individual 1s 
quite obvious. Eye strain is caused by 
the striving to clear up blurred vision 
by ineffectual maladjustments. 


This paper is not intended as a plea 
for high intensity illumination. How- 
ever the whole structure of illuminat- 
ing engineering is based upon such fun- 
damental facts as these and a know- 
ledge of them is essential to an intelli- 
gent understanding of lighting prin- 
ciples. 


GLARE. 


The greatest enemy to the illuminat- 
ing engineer is glare. Glare may be 
present in one or more of several forms 
and frequently the most damaging kind 
is the most elusive and the least sus- 
pected. 
a great danger of the sudden-death 
variety, and to ignore many of the 
slow-but-sure kind. Our attitude to- 
ward glare is somewhat similar. Glare 


It is human nature to shun 


may be caused by excessive brightness, 
excessive volume or excessive contrast. 
Probably the most common classifica- 
tion of glare is veiling, dazzle or blind- 
ing glare. These terms are self-explan- 
atory and readily understood. Veiling 
glare is the most insidious and may be 
present as reflections from a glass or 
polished top desk or even glazed paper 
of a bright ceiling and without the 
knowledge of one suffering from its 
effects. 


Dazzle glare is very common and 
may be caused by a light source with- 
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in the field of vision or reflected from 
a polished surface. 
tically ceases when the light source is 
more than 30 deg. above the line of 
direct vision. 


Dazzle glare prac- 


Blinding glare is the extreme kind 
and is not often encountered in ordin- 
ary artificial lighting systems. 

The eye is‘ more-sensitive 10, clare 
from below than from above the line of 
direct vision. The angular range of vi- 
sion is 50 deg. above and 70 deg. be- 
low the line of direct vision. 


Glare is frequently encountered in 
ordinary daylight illumination in which 
case it 1s very often difficult to control. 
However with the facilities at our com- 
mand for controlling artificial light, the 
glare can be kept within reasonable 
limits by the judicious selection and 
location of equipment. 

With good diffusing glass, the bright- 
ness and consequently the glare de- 
creases as the ssize of a globe ‘is in- 
creased. For instance a 100 watt gas 
filled lamp in a 14 in. globe would be 
satisfactory for any reasonable loca- 
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Fig. 5—Showing Effect of Position 


and Wattage of Light Source for equal 


amounts of Glare. 


tion but when the same is placed in a 
6 in. globe it would be about the limit 
of tolerable brightness 
placed very high. 


even when 
A large globe of 
given brightness is more glaring than 
a small one of the same brightness be- 
cause of the larger amount of light 
flux emitted by the former. 


The diagram Fig. 5 illustrates the 
effect of the position of the light source 
relative to the line of vision for equal 
amounts of dazzle glare. This empha- 
sizes the importance of keeping even 
small light sources away from the line 
of vision. Table 1 gives sizes of globes 
recommended for the various sizes of 
gas filled lamps. 


RECOMMENDED GJ.OBF SIZES OF HIGH EFFICIENCY, 
GooD DIFFUSING GLASS WHEN USED UNSHIELDED * 


a ea Ee ee 


Lamp size 


Globe diameter 


Brightness ** of brightest 


(watts) (inches) square inch (approximate 
candles per sq. in ) 

Soar 76s) 2.5 
75-100 Io 25 

100-150 12 3.0 

150-200 14 3-5 

200-300 16 4.0 

300-500 18 5.0 


*The globes are assumed to be substantially uniform in brightness. 
** Values that obtain with the larger size of lamps. 


Table 1. 
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One of the most common and an- 
noying examples of glare in auditor- 
iums is the placing of bracket lamps at 
each end of a stage or platform. In 
industry and commerce, reflections 
from surfaces toward which the eyes 
are directed are frequent sources of an- 
noyance. 

Placing the luminaires high, al- 
though a necessary step, is not necess- 
arily the whole solution of the glare 
problem unless the lighting system 1s 
laid out with respect to work spaces, 
machines, desks, etc., or the reverse, 
that is the work spaces are arranged 
so that reflections will be at such angles 
that they do not seriously interfere 
This should be done in 
such a way as not to conflict with the 
daylight use of the interior. 


with vision. 


EQUIPMENT. 


Lighting glassware and reflectors are 
made of various materials which 1m- 
part different optical properties to the 
units into which they are made. Be- 
cause of this some types of equip- 
ment are particularly suited to certain 
requirements. [for instance many 
stores and some offices require fairly 
high intensities on vertical surfaces. 
The enclosing diffusing globe is well 
adapted to this requirement. All diffus- 
ing glass of the opal and enamelled 
types and porcelain enamel are very lim- 
ited in their abilities to redirect light 
into given zones. These types of equip- 
ment are characterized by their broad 
distribution of light. The shapes of en- 
closing globes of white glass have, in 
general, comparatively little effect on 
the distribution of light, except when 
extreme shapes are used, as will be ex- 
plained later. This applies also to 


> 
2 © ® 


Control of light by luminaires employing diffusing glass. 


Fags"; 


enamelled glass, white glass reflectors 
and porcelain enamel. The term globe 
in the lighting industry is usually ap- 
plied in a broad sense to a one-piece 
totally enclosing piece of glass. When 
the shape departs radically from the 
older spherical form, a difference in the 
distribution is produced as illustrated 
by the exaggerated forms shown on 
fig. 7. Generally speaking, the propor- 
tion of light in any zone produced by 
a good diffusing globe is proportional 
to the apparent area of the globe as 
viewed from that zone. In most en- 
closing globes approximately one-half 
of the total light is below the hori- 
zontal and one-half above. 

The principles of specular reflection 
and refraction as applied to mirrored 
glass and prismatic glass reflectors pro- 


Fig. 7—Showing the Influence of 
Shape of Globe on Distribution of 
Light. 
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duce the most accurate means of light 
control at our command. Both of these 
types of reflectors are designed upon 
scientific principles, each including an 
extensive line for various forms of 
light distribution. | When 
control or maximum efficiency are re- 
quired, one of these types will produce 
the best results. 


accurate 


CHOICE OF SYSTEM. 


There are-three, ceneralpcycrems. of 
lighting, namely direct, semi-indirect, 
and totally indirect, each with its own 
inherent merits. It has been found 
that totally indirect lighting produces 
the least eye fatigue. Indirect lighting 
is more or less shadowless in effect, 
which is considered by many objection- 
able. Indirect hentine is capable of 
more flexible and beautiful effects than 
any other system. When applied to of- 
fice or store lighting, its most suitable 
form is probably the luminous bowl 
type which makes use of. a translucent 


bowl to conceal the mirrored reflectors 
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and enough small lamps, one or more, 
to illuminate the bowl so as to avoid 
the unpleasant appearance of a dark 
opaque luminaire against a bright ceil- 
ing. (Figs. 8 and 9). It 1s important 
to bear in mind that the luminous bowl 
does not constitute a direct-light com- 
ponent of the luminaire as a whole in 
the same way that a semi-indirect bowl 
does. The luminous bowl of the in- 
direct luminaire is usually of tinted art 
glass and is of low brightness so as not 
to destroy the valuable eye-efficiency 
property of indirect lighting. The 
dense bowl semi-indirect produces a 
close approach to the same effect as the 
luminous bowl indirect, but is not so 
conducive to prolonged eye efficiency 
although a very dense bowl is a step in 
Direct lighting is the 
most efficient in terms of engineering 


that direction. 


efficiency and is probably the most 
suitable where the allowance for light- 
ing is limited. It is the best for most 
industrial applications. Owing to its 
nature, it is important to take extra 
precautions to avoid glare from it. Any 
conspicuously bright object or light 
source within the field of view lowers 


the efficiency of the eyes. The in- 
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fig. 10—Showing the Effect of a 
Glass Cover in Reducing Losses due 
tor DIUSE. 
ference with respect to direct lighting 

is obvious. 


MAINTENANCE. 


Maintenance to a lighting system 
bears the same relation that oil does to 
machinery. Without proper mainten- 
ance a lighting system cannot be ex- 
pected to operate satisfactorily any 
more than machinery will operate with- 
out oil. The prevailing conditions that 
would affect maintenance should be 
taken into consideration in the selec- 
tion of equipment. Obviously bowls or 
inverted reflectors suffer the most from 
accumulations of dust. The reduction 
in efficiency due to a layer of dust is 
considerably lessened by the addition 
of a cover glass over the upper side of 


aes 


the bowl. When this is done the re- 
flecting surfaces are kept relatively 
iree from dust and the light emerging 
from the luminaire only has to traverse 
the layer of dust once where it would 
have to penetrate it twice if the dust 
were on the reflecting surface itself. 
This is illustrated in fig. 10. There are 
several designs of one piece enclosing 
glass units that have this idea embodied 
in their designs. These are usually of 
crystal glass with certain portions en- 
amelled to simulate either the semi- 
indirect bowl or the two-piece semi- 
enclosing type in appearance. They 
are nevertheless dust proof. (Fig. 11.) 
Fig. 12 shows the relative depreciation 
of illumination due to dust of several 
common types of luminaires. 

The ventilation of enclosing glass 
units very often augments the accumu- 
lation of dust because of the continuous 
currents of dust-laden air flowing in 
at the bottom and out at the top. A 
large portion of this dust is deposited 
upon the interior wall of the glass. 
By closing up the outlet for air, the 
dust accumulation is decreased but is 
still much worse than for the unvent- 
ilated type. Incidentally it may be 


Fig. 11—Types of Dust Proof Luminaires. 
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stated that the common method of 
ventilating by having the outlet holes 
punched in the canopy of the unit often 
causes a higher temperature in the 
socket and wiring than would occur in 
an unventilated unit. Unless the vent- 
ilation is such that the outgoing cur- 
rent of heated air is directed away trom 
the socket, the temperature in the sock- 
et is increased. In consideration of 
these features the value of ventilation 
is open to question. 


Some Factors OF DESIGN. 


In the design of a lighting system 
the first requisite is to produce illumin- 
ation for utilitarian purposes generally. 
Coupled with this is the need for suffi- 
cient diffused light to illuminate the in- 
terior as a whole so as to avoid any 
sensation of gloom that a dark ceiling 
might produce. 

In store and office lighting, it is ne- 
ap- 
the 
Sound en- 


cessary to provide for a pleasing 
pearance in addition to supplying 
purely utilitarian needs. 


NS 
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gineering principles should govern the 
design of any system and ornamenta- 
tion may be included, but not to the 
detriment of the utilitarian needs. Very 
often it is necessary to sacrifice effici- 
ency in order to produce an installation 
of suitable appearance and in cases of 
this nature strict efficiency is of second- 
ary importance and the sacrifice is just- 
ified. The lighting in such a case really 
becomes part of the scheme of decora- 
tion. The possibilities along this line 
are practically unlimited. 


Each design of a system must make 
allowance for the color of walls and 
ceiling, over all efficiency of the lumi- 
naire, ratio of room length and width 
to height, depreciation of luminaires 
due to dust and ageing of lamps. 


For the sake of comparison some 
figures are presented showing the re- 
lative utilization efficiencies of several 
types of luminaires. These figures show 
the percentage of total lamp lumens 
that are effective on a work plane and 
apply to a room 80 ft. by 20 ft., with 
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luminaires 8 ft. above the work plane 
for direct lighting or ceiling height 12 
ft. above the work plane for semi-in- 
direct and indirect lighting. 

The ceiling is fairly light and the 
walls fairly dark. The coefficients of 
utilization values for a number of 
luminaires are :— 


Rone mt cure AVE. 54 
Deep bowl porcelain enamel............ 47 
Flat cone porcelain enamel............ 43 


Light density opal glass reflector.... .40 
Heavy density opal glass reflector .50 


Mirror glass reflector CqIrect 250 
Eiistianie imdistrial wo i wot 
Light opal diffusing PIGDGae sl. 28 
Flattened top diffusing globe........ 34 
Two piece opal reflector and enam- 
Ecam Dont anc. tele ti iM Se, 
Dense opal inverted bowl................ Ze 
Aer irert. at ne ak a 19 
Enamelled metal indirect.............. 18 


LIGHTING CopEs. 


The Iluminating Engineering So- 
ciety has drafted an industrial and a 
school lighting code which give inform- 
ation regarding the conditions to be 
fulfilled to provide reasonably good 
illumination. The highest values of in- 
tensities given should be taken as the 
minimum required. It has been found 

that where these codes have been adopt- 
ed, especially the industrial code, a not- 
able raising of the levels of illumina- 
tion has resulted. These codes are pre- 
pared principally for the protection 
and welfare of the workers and schol- 
ars. In the case of school children, it 
is necessary to safeguard their eye- 
sight so that they will not approach 
maturity, when they must make their 
own way, with such a handicap as 
subnormal vision. 


The lack of proper lighting has re- 
sulted in a large proportion of indus- 
trial accidents and one of the objects 
of the industrial lighting code is re- 
duction of the number of accidents, 
which cause much human suffering and 
cost enormous sums of money annu- 
ally. There is a striking similarity be- 
tween the curve of accidents plotted 
month by month and the hours of 
darkness per day as shown by fig. 13, 
which is a strong indication of the re- 
lation between the two. 

Insurance companies are demanding 
higher rates for factories that have 
not complied with the requirements of 
the lighting codes and there is now an 
attempt being made to have credits 
issued in the form of reduced rates for 
factories whose lighting is up to a 
certain standard. 


CONCLUSION. 


During very recent years attempts 
have been made to place a definite -valua- 


[purr ave lserriocy] 


Pee 


FATAL ACCIOENTS PER MONTH 


HOURS OF “DARKNESS” PER Day 


Distribution of darkness by months. 
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tion upon good lighting in terms of 
results obtained. Information of this 
sort, although very difficult to secure, 
has presented quite definite proofs of 
considerable net gains by the use of 
high intensities. The unit cost of 
production in industry has been low- 
ered and much valuable material saved 
due to decreased spoilage. Retail mer- 
chants have found that sales can be 
considerably stimulated by the ex- 
pedient of raising the lighting intensity 
of a certain section of a store above 
that of its surroundings. 

The lighting of offices in conjested 
business districts during the day has al- 
ways been a troublesome problem, It 
is now possible to provide artificial il- 
lumination that is more uniform in its 
distribution reliable than 
daylight when a limited area of sky 1s 


and more 


exposed to the windows. 
In factories, offices and stores, a 


great many people are working continu- 
ally during the day under artificial 
In order to get a 
fair return from these employees a 


illumination only. 


high grade of lighting 1s necessary. 


It has been stated that the street 
lighting of Hydro towns and cities 1S 
noticeably better than in non-Hydro 
districts in Ontario and the United 
States, but that the difference regard- 
ing interior lighting 1s reversed with 
respect to American towns. The light- 
ing of Hydro streets is planned by en- 
gineers but it cannot be said that in- 
terior lighting has a proportionate 
amount of engineering expended upon 
its design. Lower power rates provide 
us with a valuable weapon in a cam- 
paign for good interior lighting. 


Education regarding the benefits of 
eood lighting must pave the way for a 
general improvement. 


ee Le cel 


Discussion 


Mr. E. V. Buchanan, London: Mr. 
President, I have enjoyed Mr. Cousins’ 
paper very greatly. [lumination seems 
to be extremely technical. It is very 
difficult to set the idea before the aver- 
age manufacturer. 


found it to be so. 


I know we have 


An example was seen, when the new 
High School in London was being 
built. I thought that we ought to try 
and give the School Board some advice 
on the subject of lighting, and we had 
Mr. Cousins come up to London and 
look over the plant and suggest differ- 
ent schemes of lighting for the various 
class rooms. We made the mistake, 


however, of putting our recommenda- 
tions in the form of a tender for the 
job. We not only suggested the kind 
of illumination but we put the price 
for which the fixtures could be ob- 
tained: and when the School Board 
received the tender, and tenders from 
other people, they simply decided the 
matter on price. No specifications, as 
a matter of fact, were submitted by the 
Board of Education. It was simply 
that they wanted to light the school. 
“Give us your price”. 


Although there was very little differ- 
ence between the price which we gave 
them for the suggested system and the 
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price of the successful tenderer, there 
was a vast difference in the quality of 
illumination, 

Another example that we had was 
in a store which we equipped. We 
just had it installed and the store op- 
ened up, and the storekeeper called me 
up one morning very much excited. He 
said he had been just about to close up 
his store the night before,—in fact he 
was working late,—when a chap came 
in with a big black box and pulled out 
a lamp. He said he was sorry to see 
that the storekeeper had had his ill- 
umination put in. He took down one 
of the globes and put up his lamp and 
said “Look at it”, and that he could 
give it at about half the cost of what 
we had installed. Of course the store- 
keeper did not ask what the wattage 
was, but he thought it was a very fine 
light. I asked the storekeeper “What 
was it that attracted you?” He said it 
was a mighty fine light. I said, “You 
do not want your customers to look at 
the light but to look at your goods. 
Now let us walk around your store and 
see if the lights light up your goods.” 
After that test he was satisfied that he 
has one of the best jobs possible. 

The public do not know much about 
the technical points. If you show them 
a nice piece of glassware, that is about 
all they consider. 

Street lighting is a different matter. 
We have a free hand, and we put up 
practically what we like, and we get 
better results. 


The matter of house lighting has al- 
ways been a great problem, because 
there are so many factors which 
enter into it. You know that the aver- 
age living room is very poorly lighted. 
The women do not like brightness. I 
do not know what they are afraid of, 
whether it is their complexions or 
something of that sort; but you find 
that the average living room is very 
dismal. I think possibly it is an at- 
tempt to get absence of glare. I think 
it is possible to get absence of glare, 
to get proper distribution and get an 
absence of gloom and, what is possibly 
the most essential in house-lighting, 
to get a pleasing effect. 


I have done so much experimenting 
in my own living room that my wife 
threatens to throw me out on the street 
if I bring home any more devices. 


Mr. Cousins: Mr. Buchanan has 
said something about which I meant 
to have said a little bit. In home 
lighting you want light with comfort 
and coziness. The best way I know 
of in which to do that is to have in- 
direct lighting, and then accentuate it 
with your portable lamps and your table 
lamps, so that you can easily flood the 
room with light for social purposes. 
I think that will give you greater com- 
fort and pleasure than can be obtained 
in any other way. Get enough soft, 
diffused light so that the room does 
not appear dark and gloomy, when you 
look away from the portable lamp. 


ot FF ome I mes 
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Municipal Managers 


ATTENTION 


Buy your construction material through 
the Hydro-Electric Power Commission. 


When you are in the market for con- 
struction material of all kinds, in quanti- 
ties big or small it will pay you to consult 
the Sales Department of the Commission, 
and purchase your material through that 
source, rather than buy it direct. 


Every requisition is subjected to compet- 
itive bidding by all interested manufac- 
turers. 


Use your Private Telephone to get prices, 
or send in your orders. Prompt service 
and equal prices guaranteed unreservedly. 


Patronize your own Institution. 


THE SALES DEPARTMENT 


HYDRO-ELECTRIC POWER 
COMMISSION 
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LOOKING INTO \) 
THE FUTURE 


We live for to-day and plan for ~—~—& a 
to-morrow, but few of usserious- = 2 —™ 
ly consider the wisdom of look- 
ing into the future very far, when 
buying household commodities. 


Take electric lamps as an example— 


Looking into the future when buying 
this commodity means considering the 
economy of the purchase of good lamps, 
and satisfaction derived from their use 
through their ultimate long life and 
prolonged efficiency. 


Hydro Lamps scientifically combine 
the qualities which radiate all these 


vital characteristics. ee for ae 
adel on e 
Hydro Lamps are produced for PIED 4-75 Ph ee ay 


customers and guaranteed for long life. 


HYDRO-ELECTRIC POWER 
COMMISSION 
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Practical Illumination 


By I. B. Smith, [Wtumination Engineer, 
Toronto Hydro-Electric System 


(Paper read before Association of Municipal Electrical Utilities at 


Toronto, January 29, 1925.) 


HAVE been asked! to telk yo 
in a few words of what the 
Toronto Hydro are 
co-operate with our customers 
and create good will. 

We are all familiar with lighting 
developments ot (the past. “tew 
years, and we are indebted to the 
Illuminating Engineering Society, 
the Lamp Manufacturers, The Na- 
tional Electric Light Association, 
the Society for Electrical Develop- 
Ment, themilentricm cetvice sucactic 
and others, for gathering and dis- 
seminating this knowledge. 


doing to 


A darge numberroreCentral"Sta- 
tions have added or adding 
lighting their 
organizations. Sometimes this De- 


are 
Departments.” “to 


partment is composed of one man 
who is competent to handle any 
problem of illumination which he 
in the case of 
large 


may encounter or 


latvemGities: or territories 
several men may be employed, each 
specializing in one or more branches 


of illumination. 


These Departments have already 
accomplished a great deal, co-oper- 
ating with Architects, Consulting 
Engineers, Electrical 
Dealers Building 
Owners in the laying out of new in- 
stallations and the remodelling of 


Contractors, 


Fixture and 


old installations to conform to pre- 
sent day standards. 


This work has only been started, 
however, and it should be the aim 
of such Departments to assist Own- 
ers and Architects in every pos- 
sible ‘diréction@ bhe typenomarem- 
tecture and use to which the build- 
ing is to be put should be consider- 
ed in laying out the wiring, so that 
the system of illumination and 
fixtures will harmonize with archi- 
tectural details and be in keeping 
with the purpose of the building. 

It is highly advisable to consider 
future needs in making plans for 
the ,lighting qrequiréments= of “a 
building and to make recommenda- 
tions which will allow of additions 
and changes being made without 
prohibitive expense. 

The illumination of Churches is 
constantly receiving more attention 
and. is .apprecittedsas <a" tae.or 07 


importance in Church services. 
Their possibilities are being utilized 
and many obsolete installations 


are being remodelled. 


The different ubranehes “one retard! 
merchants are beginning to see the 
advantages of proper illumination 
as a business getter and are using 
the Lighting Service Departments 
of the Central Stations to recom- 
mend installations to show off their 
merchandise to every advantage. 
One Central station in the States 
last year drew plans that led to the 
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installation of over 3,500 jobs. As 
a rule where a Manufacturer or 
Storekeeper or anyone else buys 
Lighting he really does not know 
what he is going to get. He goes 
out and buys wire, lamps, reflect- 
ors, current from the Central Sta- 
tion and has a Contractor put them 
all together and he does not know 
what the result is going to be until 
the work has been done, the cur- 
rent turned on, and in a good many 
places his bills paid, in other words 
he is buying something in a bag. 
He does not know what it is going 
to look like. That is different from 
the basis on which he purchases 
practically every other commodity. 
Let us take a simple case, the pur- 
chase of a hat, if you like. He goes 
out to buy a hat. le puts the hat 
on his head and gets a glance at 
it in the mirror. He balances the 
appearance of that hat and the 
texture against the cost in dollars. 
Before he buys it, he sees it. He 
does not have to visualize it or 
guess at what it is going to look 
like, but the condition is entirely 
different when buying his lighting. 
Unfortunately he has to buy lamps 
from one part, reflectors from an- 
other, wire from a third, kilowatt 
hours from the Central Station and 
he has to trust to luck to get the 
proper result. 


Every Central Station should be 


equipped to help its customers 
with their lighting problems. 

Most Manufacturers, for  in- 
stance, when approached on_ the 


that their 
They may 
but who is there 


subject, really believe 
lighting is excellent, 
think that it is, 


to tell them that it is not? They 
may have high wattage lamps 
burning without getting the full 
value out of them because of im- 
proper spacing or improper reflec- 
tors, etc. If they have the wrong 
type of reflectors, the lamp can 
cause a glare which is ruinous to a 
man’s eyesight and then the man’s 
ability has decreased and not only 
that, but poor light can cause acci- 
dents and then a new man has to 
be trained to do the work. 


I was talking to a Manufacturer 
at the recent Illuminating Engin- 
eering Convention, and he was tell- 
ing me that his factory was work- 
ing overtime but could not keep 
his production up to supply demand. 
He couldn’t take on more help as 
he hadn’t the room. Every avail- 
able space was being utilized till 
someone happened to ask him 
about his lighting. At the time he 
had an intensity of about 8 foot 
candles. He was persuaded to raise 
that intensity up-to 15 or 20 ft. 
candles, which he did, and he in- 
creased his production by over 15 
percent. which only goes to show 
what lighting will do. Take another 
example in the way of a retail store. 
I suppose has seen 
Arnold’s new The one in 
Parkdale for instance is situated 
on the wrong side of the street but 
its illumination, which happens to 
be a treat for sore eves, has liter- 
ally taken the crowd away from 
the other side of the street, so 
much in fact, that almost any time 
of the day you can find a big crowd 
of cars parked all around there and 
Saturdays a policeman is usually 


everyone 
stores, 
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on hand to direct the traffic. 


Customers want to see things 
clearly and distinctly and light is 
the only thing that will show mer- 
chandise off to its best advantage, 
and that is where the Central Sta- 
tion comes in to properly indicate 


to the Merchant what he needs in 


the way of lighting and how to . 


Set it 

the To- 
ronto Hydro is equipping a light- 
the 
LIVIN ES SERVICS’ ON ALS 


With this end in view, 


ine demonstration room for 
purpose of 
many customers. It is being equip- 
ped to actually show the custom- 
ers, (Contractor Dealers» om any one 
who is really interested, what pro- 
per lighting means. 

When I say what the Toronto 
Hydro-Electric System are doing, 
I mean that they are actually go- 
ing to Mry to get sm touch with 
customers “whorvares tine néed ‘ot 
better lightme welt anayabe in ?the 
way of direct-by-mail advertising 
or newspaper advertising or other 
means of getting in 
customers 


touch with 
and advising them of 
this free service. 


The room will be equipped to 
show the earliest types of electrical 
illumination. It will show how the 
carbon and then the tungsten iamp 


was first used to lght factories 


and will work up to the gas filled 
lamps hanging down bare without 
reflectors, causing a bad glare and 
from there will show what impro- 
per, spacings yor up-to-date 
reflectors will do in causing shad- 
ows and an uneven distribution of 
light. This will be followed by a 
demonstration of proper installa- 
tion of a lighting system, showing 
off its advantages in every way. 
The room will also be equipped 
to show the new Glassteel diffuser 
type of reflector for use in indus- 
trial plants where highly polished 
materials are’ being worked . with, 


CVven 


and then the enclosing glass units 
or oftice suse. and 
also the totally lighting 
system where the best of. diffused 
lighting 1s wanted. 

Im, other the 
Hydro are going to try and show 


for commercial 


indirect 


words Toronto 
their customers what kind of light- 
ing is best adapted to their parti- 
cular class of work. All of this in- 
Hydro 
customers free of charge as a part 
of Hydro service. 

li, any. one is. interested uni any 
and would care to see the 
Lighting Service Department and 
Demonstration this 


formation is supplied to 
way 


room. during 


Convention, or at any other time, 


a visit can easily be arranged at his 
convenience, 


Seth * teeeett © fhe 


Discussion 


Mr, God. Mickler, EPC. of Ont. 
Mr. President, in asking Mr. Smith 
to present the paper which he has just 
given us, I had in mind drawing to 


the attention of the delegates present 
what the Toronto Hydro has started 
to do, in the hope that other municipal- 
ities would emulate their example, in 
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at least attempting to open an indus- 
trial lighting department, to assist in- 
dustrial consumers, industrial establish- 


ments and stores in establishing proper 
lighting. I think it is an excellent 
one. 


Hunt oo unmnane So amninne 


Servicing Electrical Appliances 


By C. J. Burton, Appliance Chief, 
Detroit Edison Company, Detroit, Mich. 


(Extracts from an address before Association of Municipal Electrical 
Utilities, at Toronto, January 29,1925.) 


PROMISED Mr. Mickler that I 
would come over here and tell you 
about our appliance repair service, 
and what we are doing in Detroit 
to keep electrical appliances at work. 

Good service is the best advertising 


an electric light company can have. 
To give good service, we must go 
beyond our contract obligation so far 
as to see to it that a customer’s appar- 
atus does really function properly. 


It may be that there will come a time 
when the use of electricity will be to 
everybody so much a matter of course 
that an electric light company need do 
no more than deliver its current to the 
customer’s premises. We are much 
nearer this goal than we were twenty 
years ago, and the radio recently has 
served marvellously to put the younger 
generation on speaking terms with elec- 
tricity. But we are still in the era 
where electricity is a mystery to the 
man in the street, and the ordinary 
customer expects to be helped,—in fact 
needs help,—in the use and adaptation 
of it to his needs. The Electric Light 
Company is the medium through which 


this help should reach him. We all 
want our service to be used to the 
limit. Whether we want to serve all of 
our public or not, it is our business 
to do so. 


Our business is justifiably monopol- 
istic. The countervailing obligation is 
that we serve the public so far as we 
are able, and serve the public well, and 
see that each customer shall receive 
for his payment to the company the 
best possible value in service. 

As for the household appliances, 
here we cannot hope that more than a 
very few will have mechanical in- 
genuity to keep electrical appliances in 
repair. 
engineer who could not fix the house- 
hold flat 1ron when it was out of com- 
What can we expect of a 
Yet we 
want everyone of our resident custom- 
ers to use as many appliances as pos- 
sible and use them regularly to improve 
our load factor and to increase our re- 
venues, 

When a flat iron goes out of busi- 
ness in the midst of the Tuesday iron- 


I have known an electrical 


mission, 
lawyer or a grocery clerk? 


116 


THE BULLETIN 


SUE 


ing, a woman, whose week’s work 
schedule is disarranged thereby, does 
not stop to consider whether the blame 
should be laid at the door of the Elec- 
tric Light Company, the manufacturer 
of the iron, or her own misuse of 
the iron; but if the Electric Light 
Company has a repair man at her house 
within the hour to put the iron in 


working condition or loan her another 


one, she is very sure to give full credit 
to the Electric Light Company and tell 
her neighbours about it. 


A company can keep in repair many 
thousands of flat iron cords for $25,- 
O00 a year. Customers having the ad- 
vantage of this free service value it 
far. beyond its cost to the company. 
Many companies have liberal advertis- 
ing appropriations. A $25,000 addi- 
tion to the advertising appropriation 
of any of these companies would have 
a relatively small effect, but if spent 
in keeping domestic appliances in 
order it is the best kind of direct ad- 
vertising. Isn’t it the best kind of 
advertising to have your customers 
feel that they can depend on you in 
emergencies that arise in their service? 


All the customers are human beings 
like ourselves, who are buying some- 
thing from us and paying for it, and 
who, as individuals, are going to size 
us up according to what they get for 
the money we take. These customers 
know the value of the service to them, 
and when a large number of them re- 
cognize that they are getting good 
value, there grows up in the community 
that feeling for a Public Service Cor- 
poration which is the most vital factor 
in its continuing existence, that is to 
say, favourable public sentiment. ( Fol- 


lowed here, statistics not published at 
the request of The Author.) 

Mr. Mickler has asked me to answer 
the following questions :— 

The first question is: How do we 
live up to the manufacturers’ guaran- 
tee, how take care of service calls and 
the expense thereof during guarantee 
period? 

The manufacturers’ guarantee is al- 
most uniformly one year from date of 
purchase. During this period all de- 
fective material is replaced to the cus- 
tomer without charge. We, in turn, 
send in such defective material to the 
manufacturer for replacement to us. 

The second questions is: To what 
extent is free servicing carried on and 
what benefits are derived to offset the 
cost of this free service? 

We do not make any charge to our 
customers for servicing appliances ex- 
cept for material required, which is 
furnished at approximately our cost. 
We feel that there is sufficient benefit 
derived from our keeping these appli- 
ances in continuous use and in increas- 
ing and holding the goodwill of our 
customers. 

The third question is: How is the 
cost of operating the service depart- 
ment charged in the operating expenses 
of our Company, and is any allowance 
made for the fact that keeping appli- 
ances 1n operation benefits the power 


department through increased  con- 
sumption ? 
We have an operating account 


against which we charge the cost of 
our free service to electrical appli- 
ances, which by the way amounts to 
about $150,000 a year with our com- 
pany. This amount is absorbed partly 
by the profits on appliance sales an] 


THE BULLETIN 117 


USOT O OEM RL UOC HSMEOUO OOOO SOS TOU UCU OLUIDOL UOT TOETTOMIMT ETT OSHTITITTTTPPPITTTEET VERTU EELE LD 
the balance is charged up against ad- 


vertising. 
I thank you, gentlemen, for your 


kind attention; and if there are any 
questions you desire to ask, I shall be 
glad to answer them. 


Sat ¢ tint @ ees 


Discussion 
Mr. G. J. Mickler: Mr. President 


ilar trouble calls answered in London 


and gentlemen: The question of Ser- 
vicing Electrical Appliances is engag- 
ing the attention of a good many util- 
ity managers at the present time; and 
it is one of the most important fea- 
tures in the successful operation of 
utilities ; nevertheless sad to relate this 
service is being greatly neglected in 
most Hydro towns, at least the import- 
ance of keeping the electrical appli- 
ances in operation is not appreciated. 
In asking Mr. Burton, of the Detroit 
Idison Company, to speak to us to- 
day, I felt that it was a subject that 
was well worth presentation to us, in 
order that we may see how a large pri- 
vate corporation views the question of 
appliance servicing. 
Mr. FE. V. Buchanan, London: 1 
interested in Mr. 
3urton’s paper, and I quite agree with 
what he says about the advantages of 
servicing electrical appliances. I think 
it Is very important indeed. The fact 
that a private company puts so much 
emphasis on it justifies the existence of 
our Hydro Shops, which are some- 
times criticised. A private company 
runs their appliance department be- 
cause they think it is good business. 
Why should not we? It is an estab- 
lished practice. It goes hand in hand 
with our business. 
The number of appliances that were 
serviced in Detroit is quite startling. 
I might say that the number of sim- 


am yery much 


was about the same ratio to the popu- 
lation. 

I do not at all agree with Mr. 
Burton, however, in the matter of free 
servicing. I think the principle is ab- 
solutely wrong. If you render a ser- 
vice to a customer and charge a rea- 
sonable price, the customer will be just 
as well satisfied as if he received that 
service free. There would be no dif- 
ference, in my mind, whether you 
could do it free or not, and in fact I 
think the customer will appreciate it 
more if he pays for it. 

As I say, the principle is wrong; 
because why should I have to pay on 
my electric light bill for the man or 
woman who misuses the electrical ap- 
pliancessin. his, or her home? + That, is 
what it really amounts to. 

As a matter of fact, we have been 
getting away from all free service. In 
the old days, you know, we used to re- 
new lamps free. I see my friend who 
used to run,the old Electric Light 
@ompaiyn. ots, London, smile. , fle 
thought he was going to put one over 
us when we stopped it, and he was 
giving it. Then we used to give new 
fuses free; and when the appliances 
came along, there was a tendency to do 
that too; but I think there is no claim 
where the appliance guarantee has ex- 
pired and thereis no blame on the manu- 
facturer ; the cost of the service should 
be charged for. We have no complaint 
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because we do it in that way, and 
everyone “pays lis fam vehane: bur 
do think that you ought to give fair at- 
The more you 
You would 
have to be equipped like a fire station 
in order to give the service which the 


tention to the public. 
give the more they want. 


public wants. 

When a washing machine goes out of 
order, you will have three calls in’ an 
hour. You will be told that the man 
hasn’t come yet. When is he coming? 
Of course if a woman is stopped in 
the midst of her weekly washing it is 
a most annoying thing to her. We 
try to give service. 

Mr. Burton: 
answer except to say that we are firm- 
ly convinced that our policy is right. 
First, we are equipped like a fire sta- 
We have men on duty 24 hours 


I do not know how to 


tion. 
a day, and we feel amply repaid if our 
customers will call us up and say that 
they want to use some electrical de- 
vice. We have current for sale and we 
want them to use it. Often a customer 
will call upon us and say that his lights 
and we go out and find that 
the fuse has blown, and it is due to 
some device which the customer has at- 
tempted to use, some trouble which we 


ATC -OlL 


can rectify in just a minute’s time. We 
do not make any charge for renewing 
a fuse at any time. We are glad to 
render a service which takes but a few 
minutes’ time. 

Our Company furnishes free an in- 
stallation of Mazda lamps to our resi- 
dent customers, and we furnish them 
free renewals on these lamps when 
they burn out; and that is all taken 
into consideration when making the 
rates. We cannot give them away, 
you understand, but it is all a matter 


of the rate; and the service we give 
is covered by the rates. 

[ am glad to work for a company 
over there which has the goodwill of 
its customers and which is a prosper- 
ous going concern. 

Mr. Buchanan: I do not want to 
take up too much time, but perhaps our 
difference of opinion is due to a differ- 
ence of policy. Hydro policy is service 
at cost, and it does not matter what the 
service may be; it is service at cost, 
whether power cost or cost of appli- 
ances. 

Mr. H. O. Fisk, Peterborough: Mr. 
Chairman, may I ask through you what 
is the price of juice in Detroit ? 

Mr. Burton: We do not have any 
flat rate. The residence rate is based 
on the number of rooms in a house. A 
customer will be charged twelve cents 
a unit for three units in a room. In 
the average residence he pays 12 cents 
a unit for 9 units, and all the follow on 
units are at 4 cents. The average 
lighting cost of a house in Detroit is 
$2.90. As compared with steam gen- 
erated current, we have a low rate. In 
that connection I may say we have 
quite a large range demand. We havc 
about 6,000 ranges in service, and the 
average residence bill for all the light- 
ing and other current, including the 
range, 1s about $6.50 a month; that 
is including the range and all other ap- 
pliances in the house. It is all right on 
the same meter with the residence 
lighting. 

Mr. J. G. Jackson, Chatham: Mr. 
Chairman, I think the question of free 
service is one which deserves a great 
deal of consideration. Mr. Burton’s 
paper gives us a suggestion which 
might be useful in some municipalities, 
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to feel that they could furnish this 
service without any additional expense. 

In view of the fact that three shifts 
of operators are necessary in sub- 
stations, very often it is difficult for 
the man in charge of the operation of a 
sub-station to keep these mer busy; 
very often they are not usefully em- 
ployed; and we have found that when 
the outside trouble man encounters any 
cords, toasters, or even a range which 
can be moved, he can bring them into 
the sub-station and the sub-station op- 
erator will perhaps repair them: duriny 
a shift when he is not busy; and the 
man whose duty it is to attend to a 
customer’s service can fix them up. 
In that way the labor charge is very 
light. 

Meee ie Stocking. HE PLC). af 
Ont.: I would like to ask if there is 
any special rate for ranges in Detroit? 

Mr. Burton: No, sir, the ranges 
are connected directly with the resi- 
dence lighting meter, and the range 
service all comes on the follow on rate 
at 4 cents, and with the 12 and 4 cent 
rate it comes on the bill. Cooking 
alone would be about $4.12 a month, 
and the lighting and so on about bring 
the bill up to something over $6. 

The gentleman from London sug- 
gested a reason for charging for this 
service. I think you might be sur- 
prised if you went out and took a sur- 
vey in your particular town and found 
the number of appliances which are up 
on the shelf and not being used, be- 
cause the customer hesitates to call 
you up and tell you that he has some- 
thing which has to be repaired, be- 
cause he does not know whether it is 
going to cost 50 cents or $5 to have 
the repair made. The appliances on 


the shelf do not help the Electric Light 
Company at all. 

Mra l, Roo Lowler, .H.E.P.C. of 
Ont.: I would like to ask Mr. Burton 
if the free service is carried on with 
the rural customers, on the rural line. 
whether they give free service there 
also. 

Mr. Burton: Yes, our service is uni- 
form, everywhere. We only have one 
rate; everyone on our line has the unt- 
form rate and the uniform service. 

Mr. Mickler: 1 would like to ask 
Mr. Burton what proportion of the 
cost of the free service is borne by tlie . 
Power Department. 

Mr. Burton: There is no fixed per- 
centage. We expect the profit on the 
sales of appliances to absorb part of 
the cost of the free service, and part 
of it to be charged up to advertising. 
Now that is a beautiful theory, but as 
to how it gets down in actual dollars 
At the pre- 
sent time one hand is washing the 


and cents, I cannot say. 


other. 

Mr. A. W. J. Stewart, Toronto: 
Mr. Chairman, as to the point brought 
out by Mr. Buchanan about a customer 
whose washing machine breaks down 
in the middle of a washing, in Toronto 
we have a rule that such a case is 10 
be treated as an emergency job. The 
repair department can go to the sales 
room, and a salesman will leave the 
floor and go out and fix the machire, 
if possible. It may be an intricate job 
which he cannot do; or it might be a 
broken valve and he can fix it up and 
get the machine working again and the 
customer satisfied ; 
more satisfactory than to have the 
salesman on the floor trying to sell 


and we feel that is 


another washing machine. 
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Mr. G. W. Blay, London: We also 
give calls for washing machine repairs a 
preference, and the electric stove calls 
are also considered as emergencies. We 


certainly would like to have one of 
those $150,000 expense accounts; but, 
like Mr. Burton and Mr. Buchanan, I 
am convinced our policy is right! 


ro 3 + g —-* 


Aerial Lead Covered Cable Distribution 


By C. E. Schwenger, Distribution Engineer, 
Toronto Hydro-Electric System 


(Discussion before Association of Municipal Electrical Utilities at 


Toronto, January 29, 1925.) 


Riso PARA hassrequested ime 
to open this discussion for 
him. In Orillia he has con- 
structed about one-half mile 

of lead covered papered insulated 22000 

volt 3 core cable on overhead aerial 

messenger and is operating it at 22000 

volts. The choice of aerial construc- 

tion was made as it was necessary to 
get a duplicate supply to one of his 

Stations over a route differing from 

that of the existing supply. 

route was through a district having a 

great many trees. On account of the 

location of the transformer station to 
be supplied not being a permanent one 


The new 


regular underground construction was 
In a case like this the 
use of aerial lead covered cable is 
ideal. This cable has been in service 
about six months and is carrying about 
2400 h.p. (f am not familiar with con- 
struction details, that is messenger size, 


not considered. 


type of hangers, etc. This can’ be 


answered by Mr. Starr.) 


As it was my intention to enter this 


discussion I shall just continue from 
this point and draw attention to condi- 
tions in Toronto. For the past 12 or 
13 years aerial lead covered cables have 
been used by the Toronto Hydro. One 
of our Stations was supplied by a No. 
4, 3 core 13,200 volt paper insulated 
lead covered cable strung on 1% in. 
stranded galvanized steel messenger. 
Ordinary marlin hooks were used sim- 
ilar to those formerly used by the Tele- 
phone Companies. This cable was in 
service for about 5 years, 1912 to 
lO17. ln 1917) the Joade anda ap: 
Station supply became of sufficient im- 
portance to go to regular underground 
construction. 


The aerial cable was taken down 
from the poles and reinstalled in the 
new duct system and is still in service. 
During the 5 years that this cable was 
in service overhead on a messenger, 
no trouble whatever was experienced 
with it. The cost of messenger, guy- 
ing, and supporting of cable in this 
case was equivalent to the proportion- 
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ate cost of one duct in an ordinary 12 
or 15 duct line. The use, therefore, of 
the aerial cable  forestalled the 
installation of the regular under- 
ground duct line for 5 years and 
thereby saved the System the carrying 
charges on the costly duct system dur- 
ing a period when it would otherwise 
have been used very little. 

During the past year further installa- 
tions of 13,200 volt aerial cables have 
been made on the Toronto System. 
Three cables 250 M. cir. mils., 13,200 
volt paper insulated, lead covered, have 
been strung in the East end to supply 
the new Danforth Automatic Station. 
Very permanent construction is used. 
The messenger consists of 5£ in. 
stranded copper clad or what is some- 
times called copper weld stranded. 
Copper weld cable clips were used. All 
guying of poles supporting this cable is 
with 34 in. copper clad steel stranded 
guy wire. The cable sheath contains 1 
percent. antimony. At each joint in the 
cable the messenger is fire-proofed with 
1 in. asbestos board. This is necessary 
should a joint blow out the resulting 
arc might otherwise open the mess- 
enger and allow the cable to drop to the 
ground. These cables form parts of 
three circuits, one of these circuits is 
16,500 ft. long and the two others are 
12,500 ft. long each. 

The cost of supporting on the mess- 
enger, including copper and supporting 
material, as well as the necessary guy- 
ing amounted to approximately 60¢ 
per ft. This compares very favorably 
with the proportionate cost of one 
duct in ordinary duct line of reasori- 
able size. Thus by supporting the 
cable in this fashion we obviate the 
necessity for several years of making 


an underground duct system which in 
the case in hand would have meant an 
additional expenditure of about $7.00 
to $8.00 per ft. 

Since about 1912, several No. 6, 3 
core 2,400 volt paper insulated lead 
covered cables have been in service. 
They are strung on 3% in. strand steel 
messenger on our concrete poles. They 
operated up to about 1918 at 2,400 
volts, and since then at 4,150 volts. 
During this time no trouble whatever 


has been experienced. This construc- 


tion is very useful where we have 
heavy foliage to encounter and the 
regular open wire construction for 
primaries is difficult, it is also useful 
where a primary line has to be strung 
in a section where only our short con- 
crete poles are installed. The expense 
of installing the aerial lead covered 
cable is a very small fraction of what 
it would cost to substitute the high 
cedar poles for the concrete poles. 
During the past three years installa- 
tions have been made on the System of 
rubber insulated bronze braided arm- 
oured cable. This is of an experi- 
mental nature. The use of a No. 7 
cadmium bronze conductor has been 
tried covered by % in. of 40 percent. 
Para rubber. This rubber is covered 
by two layers of rubberized tape, the 
whole being closely braided over with 
No. 28 bronze braided armour. The 
use of the cadmium was with the idea 
of making the cable self-supporting 
thus obviating the necessity for a sup- 
porting messenger wire. It has been 
found, as far as we have gone, that 


_a cable of this type is not likely to work 


out as a self-supporting conductor. A 
later construction, and we have several 
installations, is to use 14 in. copper 
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clad or copper weld steel messenger for 
the support of the cable of the forego- 
ing specifications except the conductor 
is No. 8 copper instead of No. 7 cad- 
mium bronze. This cable is attached 


to the messenger by copper clad 
or copper weld “hookssie (ins: con- 


ductor is used on single phase installa- 
tions on the 4,000 volt system. The 


copper conductor is the phase wire 
and the bronze braid in\the neutral is 
grounded every 200 feet and is also 
tied in to the common neutral of the 
So far very little trouble has 
been experienced with these experi- 
installations. Those troubles 
which have taken place we have direct- 
ly traced to faulty installations. 


system. 


mental 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in February 1925. 


Appliances 


CANADIAN ' WESTINGHOUSE Com- 
PANY, Limitep, Hamilton, Ont. 

“Westinghouse” Industrial Air Heat- 
Gfs,, sotyle Nose 0452, 511419454" 
i 2057. 

kk Ok 

CLEAR VISION Pump Co. L7tp., 510 
King St., E., Toronto. 

Electric-lghted Gasolene 
wGlear Vision RumpsCoy lid.” 


a < 


Pumps, 


THE FITrzGERALD MANUFACTURING 
Co., Torrington, Conn. 
Electric Fans “Star Rite’. 


NaTIONAL. REFINING CoMPANY, 
Limitep, 34 Ross St., Toronto, Ont. 

Electrically-operated Dental Engine 
and Lathe. 

*~ 

RussELL Errectric Company, 340 
West Huron St., Chicago, Ill. 

‘“Hold-Heeter” portable electric Air 
Heater. 


SEPCO AUTOMATIC ELEctTRIC HEAT- 
ERS LimireD, 39 Richmond St... 
Toronto, 

“Sepco” Electric Water Heaters: 

Automatic types D3020, D3030, 
13045, D3010 and D3015. 

Non-automatic types D3320, D3330, 
D3145, D960, D975, D910 and D915. 

Kk OK 

THE United ELEctric CoMPANY 
or CanapA, Ltp., 14 Breadalbane St., 
Toronto. 

Motor - operated Floor 
Machine, “Ohio”. 

> 


Polishing 


THE Frank E. Wotcott MAnu- 
FACTURING COMPANY, Hartford, Conn. 
“Torrid” Electric Soldering Iron. 

* > 
WitmotT CASTLE Ro- 
chester, N.Y. 
Electric Water, Dressing and In- 
strument Sterilizers, “Castle”. 
= 


COMPANY, 


* AMERICAN Fiver Mra. Co., 2219- 
39 S. Halsted. St:, Chicago, Til. 
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Toy Transformers (as listed on *“ROBESON-ROCHESTER Corp., 176 


Underwriters’ Laboratories card, dated 
Vat, S2925°), 
Kk Ok 
*KILLARK Evectric Mrs. Co., 3940 
Easton Ave., St. Louis, Mo. 
Transformers - Bell - ringing. “Kill- 
ark”. (As listed on Underwriters’ 


Laboratories card, dated August 8, 
1924.) 


Kk > > 
*BURDICK CABINET Co., Milton, 
Wis. 
Portable Therapeutic Appliances. 


(As listed on Underwriters’ Labora- 
tories card, dated Dec. 23, 1924.) 
ge se Wace 
Pix cer Eiecrric Co. “)ur. 20th 
and Walnut Sts., Muncie, Ind. 
Fireless Cooker. 
oe « ke 
“MANNING BOWMAN & Co., Meri- 
den, Conn. 
Cooking and Liquid Heating Appli- 
ances. 
Disc Stoves. 
Percolators. 
Rea’ Ball “Lea Pot. 
Toasters. 
Table Stoves. 
Waffle Irons. 
(As listed on Underwriters’ Lab- 
oratories card, dated Jan. 20, 1925). 
| a oe 
*METAL WATE CorPoRATION, Two 
Rivers, Wis. 
Toy Range, Cat: Nov B:26. 
Woy iigiges Cat, Nos: B30) B31. 
ok Ok 
*Post ELecrric Co., 30 East 42nd 
st., New York, N.Y. 
“Metalectric” soldering iron, ‘“Elec- 
tro-Singe’, and “Stylelectric Pen’. 


Anderson Ave., Rochester, N.Y. 
Electric Percolators. (As listed on 
Underwriters’ Laboratories card, dated 
December 23, 1924.) 
*WISCONSIN ELectrric Co., Inc 
Racine, Wis. 


3) 


a 


‘“Dumore pest D2... .Pottable 
fractional h.p. motor, 115 volts a.c. or 


dic. 175. watts. 
2k 


Fixtures 


VENETIAN Art Co., 728 Richmond 
»t., London, Ont. 
Portable Electric Lamps. ‘Venetian 
Pie Cor witote. WhOr W400 We” 
7K 2K vc 
A. JENSEN, 11 Doulton Ave., Lon- 
don, Ont. 
Portable Electric Lamps. ‘Jensen, 
London.” 
SU ee 
Tse FreNcuH Ivory Propucts Lim- 
ITED, 1475 Queen St., W., Toronto. 
Portable Electric Lamps, “Ivoris”’. 


‘ ' ‘ 
st x se 
Ss aS as 


Nu-Art Limitep, 7 Hunter St., E., 
Peterborough, Ont. 

Portable Electric Lamps: “Nu-Art 
Limited’’. 

NATIONAL PiIcTuRE FRAME & ART 
Copan, 92 ‘Adelaide St.. Ee Yors 
onto. 

Portable Electric Lamps.. “National 
Picture Frame & Art Co.”. 

sony He” rok 
Co, 


IMPERIAL RATTAN 
stratrorm, Ont: 

Portable Electric Lamps. “Imperial 
Rattan Co., Limited, Stratford”. 


aS 7s 


LIMITED, 
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THe Crown Evectricar Mre. Co., 
Limitrep, Brantford, Ont. 
Portable Electric Lamp, ‘“Adjust- 
olite’’. 
* Ox 
G. L. IrisH, 499 Queen St., W., 
Toronto. 
Portable, Hléctrie slams = (ale ls* 
* Ok Ok 
ALFRED P. CorkineG, 538 King St., 
ie aL OrOnto, 
Pottablé Bleciie aan pamaG.. 
* Ok Ok 
THE A. DELRUE PHONOGRAPH Co., 
184 Wallace Ave., Toronto. 
Portable Electric Lamps, “A. Delrue 
Cor. 
ok 


Switches 


FHANGLEY KLeGrkic wWirc, CO., 677= 
79 Notre Dame Ave., Winnipeg, Man. 

Panelboards ") te sen. Triumph”. 
(iypes: (12, Eb iinet hewn safety, 
Lypesyet C1) ap: 


ok ae Kk 


*HUBBELL, Harvey, Inc., Bridge- 
port, Conn, 

Flush Switches. 

Surface Switches. 

- (As listed on Underwriters’ Labora- 
tories cards, dated June 20, 1924, and 
February 6, 1925.) 

MEsSERVEY’S INDusTRIES INCc., 25/7 
Washington St., Buffalo, N.Y. 

Current Taps. Two light. Cat. No. 
1003+ “Three eht,- Cat aoNerrec 
“Butrato 

ae ee 

NORTHERN ELECTRIGU “on a2! 
Shearer St., Montreal, Que. 

“N” Split Knob. No. 5%. 


* OK 


*KILLARK Extectric Mra. Co., 3940 
Easton Ave., St. Louis, Mo. 

Conduit Boxes. “Electrolet.” Types, 
G-Ev AGB Ae tandiee 


* Ok Ox 

*’These devices are under the Under- 
writers’ [Laboratories re-examination 
or label service. 


Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct popu- 


lations of the Hydro Municipalities as shown in the lists on the inside of 


the cover, it would be of considerable assistance if the Municipal Officials 


advise of any corrections that should be made.—Editor. 
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Hydro-Electric Power Resources Of The 
Province Of Ontario 


By Sir Adam Beck, Chairman, 
Hydro-Electric Power Commission of Ontario 


ROM time to time round num- 

bers have been presented re- 
presenting total water-power 
potentialities for various dis- 
tricts, for various provinces, and for 
various countries, and when such totals 
have been given for Ontario it has 
been customary for some authorities to 
estimate the total water-power of the 
Province at about 6,000,000 horse- 
power. All such estimates must be re- 
ceived with reserve, and this estimate 
is of relatively little significance for 
purposes of comparison with other 
provinces or with other countries, un- 
less, first of all, a uniform basis for 
comparison has been established. 


The character and extent of the data 
available for many of the Provincial 
rivers varies greatly, and subsequent 
investigation of particular streams not 
infrequently has resulted in greatly in- 
creasing early of water- 
power available from such streams. In 
other cases, the power available is 
found to be much below the “estim- 


estimates 


ates’ or guesses of explorers and trav- 
ellers who have considered the streams 
as though viewed only at their higher 
stages. It is as yet problematical to 
what extent various water-powers such 
as those in the more northerly portions 
of Ontario may be increased by the 
utilization of storage, but it is certain 
that under conditions of actual develop- 
ment, many water-powers will greatly 
exceed in magnitude the estimates 
which have, preliminarily, been made 


‘of their potentialities. 


Frequently, in estimating the water- 
power available in some other coun- 
tries, the estimates have been made 
largely upon a theoretical basis. For 
example, the potentialities of some 
power streams have been estimated by 
considering the general descent of a 


_stream as its developable head, and the 


amount of stream flow employed has 
been substantially in excess of what 
could be depended upon for continuous 
operation. 

Obviously, comparisons of the total 
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potential water-power of the province 
of Ontario could not be made with 
other countries whose estimate would 
include a substantial percentage of such 
hypothetical 
just-been frerermcato: 


considerations as have 


THe CHIEF WATER-POWERS 


Leaving, then, the question of grand 
totals it may be asked, “What are the 
chief water-powers of the Province?” 
not in doubt,’ The 
potentialities of the Niagara River and 
the St. Lawrence River outweigh those 
of any other rivers. Ontario is the 
owner of Canada’s equity in the water- 
power of the Niagara River and of the 
international portion of the St. Law- 
rence River, and even if the actual 
power that can be developed under the 
present limitations of Treaty regula- 
tions or of engineering considerations 
be considered, it will be found that the 


The answer is 


power potentialities of these streams 
constitute a very large proportion of 
the available power in the Province. 
Obviously, the extent to which the 
water-power possibilities of the Ni- 
agara and the St. Lawrence Rivers are 
included as possible power develop- 
ments greatly affects the estimated 
total for the Province. 

Next in importance to the Niagara 
and the, St. Lawrence: Riversoisgane 
Ottawa River and its tributaries, the 
more important of which in Ontario 
are the Blanche, the Montreal, the 
Petawawa and the Madawaska Rivers. 
The power on the main stream, which 
constitutes part of an inter-provincial 
boundary, is shared by the Provinces 
of Ontario and of Quebec. This river 
has been the subject of extensive in- 
vestigation respecting the regulation of 
its flow by means of storage reservoirs. 
Under conditions of controlled flow, 
Ontario’s share of the power available 
on the main stream, together with that 
on the tributaries in Ontario, aggre- 
gates about 700,000 horsepower. 

Other important water-powers are 
found in the Trent River watershed, 
tributary to Lake Ontario. There are 
nearly thirty sites, of which about one- 
half have been developed with an ag- 
gregate capacity of 33,000 horse- 
power, leaving undeveloped sites with 
an aggregate capacity of some 30,000 
horsepower. Tributary to Lake 
Huron are water-power streams with 
an aggregate potentiality at known sites 
of nearly 300,000 horsepower, of 
which about 100,000 horsepower is de- 
veloped. The chief streams are the 
the Spanish, the Aux 
Sables, the Onaping, the Wanapitei, 
the Sturgeon and the French Rivers. 
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Tributary to Lake Superior are water- 
power streams with an aggregate 
potentiality of about 300,000 continu- 
ous horsepower. About half of this 
total is on the Nipigon River, on which 
an initial development has been made 
for the municipalities of Port Arthur 
and Fort William by the Hydro-Elec- 
tric Power Commission of Ontario. 
The outflow from Lake Superior 
through what is known as the St. Mary 
River constitutes an important water- 
power site, which has been partially 
developed. In the extreme west of 
the Province, the English and Winni- 
peg Rivers, which flow into the Pro- 
vince of Manitoba, have important 
water-powers ; in Ontario these powers 
aggregate over 250,000 horsepower. 
There remains to be mentioned the 
water-powers of the streams flowing 
from Ontario into James Bay and 
Hudson Bay. The more important of 
these streams from the viewpoint of 
water-power possibilities are the Matt- 
agami, the Abitibi, the Missinaibi and 
the Albany Rivers. These streams 
have not yet been adequately ap- 
praised; the total water-power possi- 
bilities of known sites aggregate up- 
wards of 1,000,000 horsepower. 

What is of much greater import- 
ance to the Province of Ontario at the 
present time than its total water-power 
possibilities is the fact that in the 
commercial centres of the Province, 
where the greater proportion of the 
population resides, are situated the 
largest and most important water- 
powers. 


DEVELOPED WaATER-PowERS. 


The installed turbine capacity of 


water-power developments already 


made in Ontario totals about 1,300,000 
horsepower. On the Niagara River, 
developments already made or under 
construction, have an ultimate rated 
capacity of over 1,000,000 horsepower. 
On the international reach of the St. 
Lawrence River recent engineering in- 
vestigation shows that a total of at 
least 1,600,000 continuous horsepower 
may be developed, of which half, or 
800,000 horsepower, belongs to the 
Province of Ontario. Prospective 
markets are in sight demanding the 
early development and supply of this 
power. 

The extensive natural storage of the 
Great Lakes causes the flow of the 
Niagara and the St. Lawrence Rivers 
to be more uniform throughout the 
year than that of any other large river 
in the world. This uniform flow 
coupled with the concentrated falls and 
rapids on the Niagara and on the St. 
Lawrence Rivers, and the satisfactory 
basic engineering conditions for de- 
velopment, are the factors which make 
these rivers unique for the furnishing 
of large quantities of hydro-electrical 
power at low cost. 

Recognition of the important place 
which the water-powers of the Niagara 
were to occupy in the development of 
Ontario, led public-spirited men over 
twenty years ago to take the first steps 
towards securing for the common 
benefit of the people, the advantages 
of this great source of water-power. 
These early efforts eventually resulted 
in placing under public control and 
operation a large proportion of the 
developed water-power of the Pro- 
vince. Along with the development and 
widespread distribution of electrical 
energy under co-operative municipal 
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ownership, there has also taken place in 
various parts of the Province a great 
development of electrical energy for 
industrial purposes. 

The favorable legislation of the Pro- 
vince of Ontario, the low rentals im- 
posed upon bona fide developers of 
power and many other factors contri- 
bute to facilitate the satisfactory util- 
ization of provincial water-powers for 
the development of new industries. 
Representative of what has been, and 
of what may be accomplished by un- 
dertakings requiring large amounts of 
power, are the developments which, 
during recent years, have taken place 
on the Ottawa River, the Abitibi 
River; the -sturceonsskives the, cst. 
Mary River, the Rainy River and in 
numerous other localities where pulp 
and paper industries have been estab- 
lished. Similarly water-power develop- 
ment has contributed to the success of 
mining operations as conducted in the 
Cobalt, Porcupine, Sudbury and other 
districts of Northern Ontario. Such 
powers will be requisitioned to an in- 
creasing extent in connection with 
mining operations. Nickel, silver, gold, 
iron and other metals, as well as many 
non-metallic minerals, are found over 
extensive areas in Ontario. 

In recognition of the need of power 
for the development of new territory 
rich in natural resources such as pulp 
wood and minerals, the municipalities 
of the Thunder Bay district—situated 
at the head of navigation of the Great 
LLakes—have made an extensive power 
development on the Nipigon River. 
The full development of this important 
power stream will make available an 


installed capacity of over 200,000 horse- 
power. 


OnTARIO Protects HER WATER- 
PoweER RESOURCES. 


It is interesting to observe that prior 
to 1898, no statutory regulations had 
been passed by the Ontario Legislature 
to govern the lease or other disposal of 
water-powers per se, situated upon 
lands possessed by the Crown. Prior 
to this date, Crown patents for lands 
carried with them the title to all water- 
power situated upon the lands con- 
veyed, and even if, before a patent 
were granted, a water-power was 
known to exist upon the land to be 
conveyed, it was not necessarily re- 
ferred to in the patent. It must not, 
however, be inferred that because 
water-powers were thus granted they 
were free from legal restrictions, be- 
cause, whether granted before 1898, or 
afterwards, all water-powers are sub- 
ject to certain conditions imposed by 
law in the interests of navigation, of 
public health, of lumbering and of rip- 
arian owners. 


On the 17th. of January, 1898, the 
Ontario Legislature passed its first 
special Act respecting water-powers. 
This Act “stated *that: 


“Her Majesty, by and with the 
advice and consent of the Legisla- 
tive Assembly of the Province of 
Ontario, enacts as follows: The 
Commissioner of Crown Lands 
may reserve from sale any water- 
power or privilege on the Crown 
Lands of the Province, and a suf- 
ficient area of land in connection 
therewith for the erection of build- 
ings and plant, together with the 
right to lay out and use such roads 
as may be necessary for passage to 
and from such water-power or priv- 
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ilege and land, and may, under 

regulations to be approved by the 

Lieutenant - Governor -in- Council, 

make terms and conditions upon 

which such water-power and land 
so reserved may be sold or leased 
and developed.” 

On the 21st. of June, 1898, under 
this “Act Respecting Water-Powers,” 
the Lieutenant-Governor approved an 
Order-in-Council for “Regulations re. 
Water-Powers,’ and on the 16th. of 
January, 1907, these earlier regulations 
were rescinded, and new regulations 
adopted whereby supervisory and other 
jurisdiction respecting proposed water- 
power developments were vested in the 
Hydro-Electric Power Commission of 
Ontario. The policy of. the Ontario 
Government with respect to water- 
power developments as expressed in 
later legislation cannot be understood 
apart from a consideration of the pro- 
vincial enactments under which the 
Hydro-Electric Power Commission of 
Ontario is constituted and carries on 
its work. 


ONTARIO LEGISLATION FAVORABLE TO 
WaATER-POWER DEVELOPMENT 


It is not the intention here to enter 
into any detailed discussion of the leg- 
islation involved 
water-power developments, but rather 
to emphasize the fact that the remark- 
able growth which has taken place in 
the development and widespread dis- 
tribution of electrical energy in the 
Province of Ontario has been greatly 
aided by the legislation which, at so 
early a date, was passed in connection 
with water-power development. 


in connection with 


When one considers how water-power 
development may be retarded through 
inadequate legislation, the fact just 
mentioned will be better comprehended. 
By way of illustration, it may be re- 
called that, for several years, the devel- 
opment of water-power in the United 
States was held back on account of the 
lack of enabling legislation. After the 
United States Federal Water-Power 
Act was passed on June 10, 1920, a 
flood of applications which had been 
held up swept in upon the Federal 
Power Commission. Applications for 
proposed developments aggregating 
20,000,000 horsepower were filed be- 
fore this United States Commission 
since the 10th. of June, 1920, and to- 
day water-power development on a gi- 
gantic scale is taking place throughout 
thes Uiniteda states: 

In the Province of Ontario, how- 
ever, the laws have enabled water- 
power development to take place more 
gradually and in conformity with a 
steadily increasing demand. Can- 
adians must not musunderstand the 
significance of the great water-power 
developments taking place at the pres- 
ent time in the United States, because 
the intensity of this movement in the 
States is to be accounted for largely by 
the removal of legislative restrictions 
which, for several years, arrested de- 
velopment. 

Present evidences indicate that the 
future industrial and general commer- 
cial development in the Province of 
Ontario will be such as to require the 
employment of all the provincial water- 
power which can economically be pro- 
duced. 
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During 1924 


(Extracts from Bulletin No. 818, Department of Interior, Dominion 
Water-Power and Reclamation Service, Ottawa.) 


REVIEW by the Dominion 
Water-Power & Reclama- 
tion Service of the Depart- 
ment of the Interior indicates 
that in the sphere of hydro-electric and 
water-power development the year 
1924 was one of pronounced activity 
throughout the Dominion. Not only 
was a substantial increase recorded in 
the total installation but many large 
projects were advanced to such a state 
that a further extensive increase will 
be effected during the year 1925. More 
than 300,000 h.p. was added during 
the year bringing the total installation 
in the Dominion to a figure of 3,569,- 
275 h.p., while with the installations 
nearing completion this figure will be 
increased by more than 600,000 h.p. 
during 1925. 

Special interest attaches to the 
activities of the present time when 
compared with those of a few years 
ago, in the magnitude of individual 
developments and the speed achieved 
in their construction. Where a few 
years ago blocks of ten to twenty thou- 
sand horsepower were thrown upon the 
market, now plants in excess of one 
hundred thousand horsepower are 
brought into operation in a single year. 
Modern construction methods have 
also advanced to meet the demand for 
speedy development so that it is not 
uncommon for plants of large magni- 


tude to be completed within the space 
of twelve months. 


Practically every province is repre- 
sented in the year’s activities, the de- 


tails of which are briefly recorded in 
the paragraphs following. Among 
these the most outstanding are the 
activities of the British Columbia 
Electric Railway Company and the 
West Kootenay Power and Light 
Company in British Columbia, the City 
of Winnipeg in Manitoba; the Ontario 
Hydro-Electric Power Commission, 
the Hollinger Consolidated Gold 
Mines, the Canadian Niagara Power 
Company and the Backus-Brooks Com- 
pany “in Ontario; *the’ tot] Maurice 
Power Company, the Montreal Light, 
Heat and Power Consolidated; the 
Northern Canada Power Company, the 
Ottawa River Power Company, the 
Southern Canada Power Company 
and the Duke Price Power Company 
in Quebec; and the Nova Scotia Power 
Commission in Nova Scotia. 


BRITISH COLUMBIA. 


While no new installation may be 
credited to British Columbia’s total 
during 1924, activities of prime im- 
portance were carried forward during 
the year, the results of which will be 
effective in considerably increasing the 
generating capacities of several stations 
during 1925. 


ALBERTA. 


On the Cascade River, near Banff, 
the Dominion Parks Branch of the De- 
partment of the Interior completed and 
placed in operation a _ hydro-electric 
development of 960 h.p., together 
with a transmission line connecting the 
plant to Banff where the power is used 
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for lighting and general power pur- 
poses. 
MANITOBA. 

The City of Winnipeg has ordered 
equipment which will provide three 
additional units of 7,300 h.p. capacity 
each, in its Point du Bois power sta- 
tion on the Winnipeg River. The first 
of these units is in process of installa- 
tion and is expected to be in opera- 
tion about the end of January, 1925. 

In connection with the city’s hydro- 
electric enterprise a steam standby 
plant in combination with a central 
steam heating and distribution system 
was completed and put in operation 
early in October at a cost of $1,250,- 
000. The standby plant which has a 
capacity of 11,000 k.w. is designed to 
take care of interruptions which may 
occur in the supply of hydro-electric 
power from the Winnipeg River while 
its boilers in conjunction with two 
7,900 kv. a. electric steam generators 
using surplus or off-peak hydro-power 
provide steam for the heating of a con- 
siderable section of the central busi- 
ness portion of the city. 


ONTARIO. 


A substantial increase amounting to 
some 132,000 h.p. was made during the 
year to the total water-power installa- 
tion in the province. While the great- 
er part of this was accounted for in 
the addition of units to existing sta- 
tions there were also several entirely 
new developments. These activities 
embraced all parts of the province, the 
most important being in the territory 
served by the Hydro-Electric Power 
Commission, in the mining territory of 
Northern Ontario and in the extreme 
Western part at Kenora. 


The Ontario Hydro-Electric Power 
Commission carried on a_ vigorous 
programme of construction throughout 
the territory which it serves. At the 
head of the lakes the capacity of the 
Nipigon Station was increased by the 
addition of two 12,500 h.p. units bring- 
ing the total to 50,000 h.p. Two 
further units of similar capacity which 
are being added in 1925 will complete 
the designed capacity of the Nipigon 
Station. In connection with the Nip- 
igon development it is of interest to 
mention a field investigation made by 
the Commission during 1924 with re- 
spect to diverting waters from the up- 
per Albany River basin to Lake 
Nipigon. 

On the Niagara River at the Queen- 
ston Station the Commission brought 
into operation two more 55,000 h.p. 
units, numbers six and seven. The 
eighth and ninth units of similar cap- 
acity will, it is expected, be installed 
during 1925 and the final designed 
capacity of ten units totalling 550,000 
be achieved in 1926. 

In the Georgian Bay system a second 
pipe line was completed at the Eugenia 
Falls development thereby increasing 
the capacity of the plant by 2,000 h.p. 
The South Falls Station on the South 
branch of the Muskoka River is being 
re-modelled. Two units of 2,200 h.p. 
each are being installed early in 1925 
one of these replacing an old unit of 
700 h.p. On the same river at Hanna 
Chute a short distance above South 
Falls the Commission plans the con- 
struction of a new 1,800 h.p. develop- 
ment during 1925. 

The Bingham Chute plant of 1,200 
h.p. capacity was completed and placed 
in operation early in the year, the pow- 
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er being used in the Nipissing system 
supplying North Bay and vicinity. 
In the Central Ontario System the 
6,600 h.p. development at Dam 8 on 
the Trent River was completed and 
brought into operation while the 4,800 
h.p. development at Dam 9 on the same 
river will be completed early in 1925. 


These stations are of special interest 


inasmuch as they are both being op- 
erated by remote supervisory control 
from the Ranney Falls Station a few 
miles distant. 

In addition to its construction pro- 
gramme the Commission has been ac- 
tive in investigating new sources of 
power, studies having been carried on 
at various points, notably on the St. 
Lawrence, Ottawa, Muskoka and Sev- 
ern Rivers. 

Apart from the work of the Com- 
mission numerous activities were pro- 
ceeded with by other power organiza- 
tions. } 

At Niagara Falls the Canadian Nia- 
gara Power Company added a new unit 
of 12,500 h.p. capacity to its hydro- 
electric station, thereby bringing the 
total capacity to 121,500 h.p. 

In the mining district of Northern 
Ontario, a particularly active pro- 
gramme of construction was carried 
out and new installations brought into 
operation which should overcome the 
power shortage that has existed for the 
past few years. For the Porcupine 
Gold Field two developments were 
completed and brought into operation, 
the first by the Northern Canada Pow- 
er Company on the Quinze River in 
Quebec, which is referred to more spe- 
cifically under the Quebec activities 
and the second by the Hollinger Con- 
solidated Gold Mines Limited at Island 


Falls on. the Abitibi River where 24,- 
000 h.p. was installed. For the silver 
mining area the Northern Ontario 
Power Company completed the altera- 
tions to the Matabitchuan plant in- 
creasing the capacity to 13,200 h.p. 
Also in the Gowganda district the 
South Bay Power Company is engaged 
in increasing the capacity of its plant 
and storage works. In the Sudbury 
nickel district the Lorne Power Com- 
pany added a new unit of 2,750 h.p. 
to its Nairn Falls Station on the Span- 
ish River and the Wahnapitae Power 
Company carried well towards com- 
pletion a new development of 7,000 h.p. 
on the Wahnapitae River. 

In the extreme westerly part of the 
province the Backus-Brooks Company 
completed a very satisfactory remodell- 
ing of its plant on the Winnipeg River 
at Kenora bringing the capacity to 12,- 
000 h.p. Most of this power is used 
in the Company’s extensive pulp and 
paper mills at Kenora. 


QUEBEC. 


The year 1924 has been the most ac- 
tive in water-power activities in the 
history of Quebec Province. This ap- 
plies not only to new water-power in- 
stallations actually brought into opera- 
tion amounting to some 175,000 h.p. 
but in greater measure to developments 
actually under construction and near- 
ing completion. 

Of the developments completed and 
brought into operation during the year 
the largest was that of the St. Maurice 
Power Company at La Gabelle on the 
St. Maurice River with an installation 
of 120,000 h.p. This plant embody- 
ing the most up-to-date features of 
hydro-electric design was constructed 
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in record time well in advance of the 
preliminary programme. All of the 
output has been contracted for by the 
Shawinigan Water & Power Company. 

In the North-western part of the 
Province the Quinze Power Company, 
a subsidiary of the Northern Canada 
Power Company, completed the initial 
installation of 20,000 h.p. in its devel- 
opment of the Quinze River. This 
power is being transmitted for use in 
the Porcupine gold mining area of 
Ontario. 

The Montreal Light, Heat and Pow- 
er Consolidated added two units of 
11,300 h.p. each to its Cedars Rapids 
plant on the St. Lawrence River, thus 
completing the designed capacity of 
this plant of 18 units totalling 200,- 
000 h.p. 

On the North River two new plants 
were brought into operation, the first 
by the Laurentian Hydro-Electric 
Company near St. Marguerite, with an 
initial capacity of 1,865 h.p. and the 
second by J.C. Wilson Limited, near St. 
Jerome, with an installation of 1,200 
h.p. 

Other new installations were those 
of the St. Regis Paper Company near 
Godbout on the Lower St. Lawrence, 
600 h.p., the town of Buckingham, 600 
h.p., the town of Bagotville in the Lake 
St. John district, 1,350 h.p., the town 
of Jonquiere in the same district 1,800 
h.p. and an addition of 7,500 h.p. to the 
plant of the Ottawa and Hull Power 
Company at Chaudiere Falls on the 
Ottawa River. 

A review of the water-power activi- 
ties in Quebec is not complete without 
a reference to the very important work 
being carried on by the Quebec 
Streams Commission in the creation of 


storage reservoirs. The Commission 
has already in operation reservoirs of 
large magnitude on the St. Maurice 
and St. Francois Rivers and of lesser 
size on the St. Anne de Beaupre River. 
During 1924 the Lake Kenogami res- 
ervoir was carried well towards com- 
pletion. This will regulate the flow 
of the Chicoutimi and Sable Rivers 
and when completed in 1925 will have 
a total capacity of 13 billion cubic feet. 
The Commission also expects to have 
the Metis reservoirs completed before 
the Spring of 1925. It will have a cap- 
acity of over 234 billion cubic feet and 
will regulate the flow of the Metis 
River. 
New Brunswick. 

No new water-power construction 
was carried out in the province during 
the year but studies were actively pro- 
ceeded with by the New Brunswick 
Electric Power Commission in con- 
nection with the project to develop 
Grand Falls on the St. John River. 
This scheme, which involves both in- 
ternational and inter-provincial pro- 
blems, is being thoroughly investigated 
from every aspect before a start is 
made in actual construction. 

During the year the town of Camp- 
bellton entered into a contract with the 
Lower St. Lawrence Power Company 
for a block of 1,100 h.p. from the 
Company’s hydro-electric plant on the 
Metis River in Quebec. The power 
is delivered over the lines of the Mata- 
pedia Valley Light & Power Company 
to the Quebec-New Brunswick bound- 
ary and from thence to Campbellton, 
over a thirteen mile transmission line 
built by the town itself. 

Nova Scotia. 

Outstanding in the year’s activities 
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in the province were the works carried 
on by the Nova Scotia Power Com- 
mission. On the East River Sheet 
Harbour the Malay Falls development 
of 5,500 h.p. capacity was completed 
and the power brought into service in a 
number of municipalities in Pictou 
County. On the same river a develop- 
ment at Ruth Falls with an initial 
capacity of 6,290 h.p. was completed. 
This power will be used in a mill be- 
. ing constructed in the vicinity by The 
Albany Perforated Wrapping Paper 
Company. The Commission also 


added a 150 h.p. unit in its Mushamush 
plant and made extensive repairs to 
certain of the storage works in its St. 
Margaret Bay system. 

Other hydro-electric activities in 
Nova Scotia during 1924 included the 
installation of a 100 h.p. plant for the 
town of Chester on the East River 
Chester, the alteration of the town of 
Bridgewater’s plant to include two new 
300 h.p. units, one of which replaces 
an old unit and improvements in the 
town of Middleton’s plant including 
the addition of a 400 h.p. unit. 
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Mr. Oliver Heaviside, F.R.S. 


ECEING of technical 
journals record the passing on 
February 4th., 1925, of Mr. 
Oliver Heaviside, F.R.S., at 
Torquay, England. Being of a retir- 
ing nature and shunning publicity, he 
lived for many years the life of a 
hermit, and in extreme poverty, look- 
ing only to the reward of having ac- 
complished useful work; his only 
means in later years being a small Civil 
List Pension. That Mr. Heaviside 
was able to anticipate future needs and 
to demonstrate theories years in ad- 
vance of their acceptance, is shown in 
the following extract Ehe 
Electrical Review” : 

He is therefore known to the pre- 
sent generation only by his works—- 
but those works were of the very 
highest order of excellence. Mr. 
Heaviside was a mathematician of 
a close student of 

electro - magnetic 


issues 


from 


great brilliancy ; 
Clerk Maxwell’s 
theory, he evolved a mathematical sys- 


tem of his own by which he was en- 
abled to carry his investigations much 
further in certain directions, partic- 
ularly in connection with telegraphy 
and telephony. He demonstrated that 
the electrical characteristics of a tele- 
phone cable could be greatly improved 
by the addition of inductance—a pro- 
position so directly contrary to the 
ideas then current that telephone en- 
gineers would have none of it. Not 
until Prof. Pupin corroborated his re- 
sults and showed how his proposal 
could be carried into effect, by loading 
the cable with inductance coils, was it 
realized that Heaviside had been right 
all the time. Since then the principle 
of loading has been adopted on a very 
large scale, and has made trans-Con- 
tinental telephony by overhead lines 
possible, besides greatly improving tele- 
phonic communication by cable be- 
tween this country and the Continent, 
and between our chief towns. 
Another notable achievement of 
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Heaviside’s was to demonstrate the 
possibility that Hertzian waves would 
travel round the curved surface of the 
earth instead of following a rectilinear 
path into space; he showed that, in 
accordance with Maxwell’s theory, sea 
water possessed sufficient conductivity 
to guide the waves at the lower end, 
and that there was probably an ionised 
layer in the upper regions of the at- 
mosphere which would similarly guide 
the upper ends. This hypothetical ion- 
ised stratum is now generally known as 
the “Heaviside layer’. 

The “Electrical World” refers to 
him editorially as follows: 

“With the death of Oliver Heaviside 
the world has lost one of the greatest 
mathematical physicists of all time. 
Known personally to fewer than a 
dozen people, he had lived a retired life 
for forty years. He received no con- 
ventional education, which largely ac- 
counts for his unconventional writings. 
These fill five large volumes. They 
treat of a variety of subjects, and their 
fame is due largely to his papers on 
the theory of the telephone and the 
discovery of the distortionless circuit. 
It was an extraordinary discovery, 
somewhat like Kelvin’s KR law for 
submarine cables. It was made forty 
years ago, when there were but few 
who understood electrical theory. He 
restated the theory in 1893 in a marvel- 
ously simple and clear manner. 7 

He laid the cornerstone for long- 
distance telephony. Able mathemati- 


cians and physicists used his papers, 
and naturally, however willing to give 
him credit they may have been, the 
originator, a recluse who shunned 
every form of publicity, was eclipsed 
and obscured. This is the unalterable 
law of the world, and thus it happened 
that Heaviside’s name is known to but 
few and his passing away is left al- 
most unnoticed. None the less, one 
of the greatest creative minds has 
ceased to be.” 


NIPIGON GENERATING 
Siva LOWe 


This picture shows a condition we 
are experiencing in the north country. 
Service was maintained without inter- 
ruption with the snow on the insula- 
tors. Had the snow been wet and fallen 
through a smoky atmosphere we might 
not have been so fortunate. 
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Electroculture In 1755 


gem HAT there were far-sighted 
electrical amateurs 170 years 
ago is proved by the accom- 
panying article and woodcut, 
which were published in the “Monthly 
Magazine” dated July, 1755. We are 


indebted for the extract to Mr. C. R. 


Lee, of Messrs. Crompton & ‘Co., Ltd., 
Unfortunately the title-page of the 
publication, which appears to be a 
philosophical magazine, is missing; the 
pages measure 8x5 inches, and we have 
before us pp. 109 to 124, with two 
plates, including the one here repro- 
duced full size. From internal evidence 
it appears likely that this was the 
Hotitth isslie= abucuLypesls,. Gb=course, 
of a quaint old-fashioned character, 
and the article reads as follows, the 
letter =i beineebere used to represent 
the old scroll-form letter “s’’ :— 


A Defcription of a Macuine for a 
perpetual ELECTRIFICATION. 


S it is our profefs’d Defign to im- 

prove. every Difcovery for the 
Public Good, as far as we are able; 
and as Electricity is now well known to 
be fomewhat more than a Matter of 
mere Curiofity, inafmuch as it has been 
fuccefsfully applied to the Cure of 
feveral Diforders of the rheumatic 
and paralytic Kind, and to remove Ob- 
ftructions and Pains occafioned there- 
by; alfo it is well known greatly to pro- 
mote Vegetation in Plants; and doubt- 
lefs might be found of Ufe in many 
other Cafes, if it were applied in a 
proper Manner, I mean fo that it might 
be rendered conftant or perpetual, and 
not momentary and inftantaneous,as in 
the common Way of ufing it. For, if 


fuch furprizing Effects be producible 
by its fuddain, and, as it were, fingle 
Action, what may we expect from the 
continual Action or Influence of fuch 
a powerful Agent; that is to fay, from 
a perpetual Electrification of animal 
and vegetable Bodies? 

In order to affift in fuch an Under- 
taking, we here propofe a MACHINE 
which we think will be fufficient for an 
Experiment of this Kind. It is the 
Application of the Hydraulic Machine, 
invented many Years ago, by Dr. 
Barker; with a proper Apparatus for 
perpetually electrifying the Plants and 
Fruit Trees of an artificial Garden. 
The Defcription of which 1s as follows. 

a, b, is the upright Tube or Body of 
the Machine, 8, 10, or 12 Feet in 
Height. 

c, ed, the: therizontall Prunk aesiro" 
which the Water fpouts from 
Holes at each End, but on con- 
trary Sides. | 

e, e, A large open cylindrical Part on 
the Top of the Machine, to receive 
the Water from. 

f, A Trough, which brings a fmall 
Stream of Water from fome ad- 
jacent Spring, &c., which turns 
the Machine. 

g, 6, Two Glafs Globes, turn’d by 
the Machine by means of a Cord 
from the Groove in the outer Part 
of the Receiver e, e, and moving 
in Grooves of leffer Wheels fix’d 
on the Axles of the Globes. 

1,1, [wo Screws, by which the Cufh- 
ions are prefs’d againft the Globes 
for greater or leffer Degrees of 
Friction. 

k, k, Two iron Arms fixed in the 
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Frame of the Machine, and pro- of Iron, in Form of T, whofe 
jecting beyond the Globes, fuf- Part 
pend, on filken Strings, a long Rod l, l, receiving the Electricity from 
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the Globes, conduct it to 

m,n, 0, A flight Frame of Wood in 

the Front. 

P,Q) t) Sy Lem itectrical “Garden: 

placed on 

i, ¢, 4; 2, ee amalile Pedettals: or 

Pillars of Wax and Rofin. 

In this Garden may be placed in 
Pots any Sorts of Plants, Flowers, &c., 
which, when the Machine is in motion, 
may be conftantly electrify’d. One 
Globe is enough to be in Motion at a 
Time; and when that is too hot, the 
other may be put into Motion; and fo 
they may be alternatively ufed Night 
and Day, wihout Ceffation of the 
Electrical Effiluvia on the Plants. As 
a conftant Stream of Water may in 
moft Places be had, and as the Ex- 
pence of fuch a Machine and Garden 
would not be very great, it is much to 
be wifh’t, that thofe who have it eafily 
in their Power, would oblige Mankind 
with fome Attempt of this Nature, that 
they might be fatisfied what could be 
effected in Medicine or Phyfics, by a 
perpetual Electrification. 

N.B. Eight or ten Feet Fall of Water 
will be more than fufficient for this 
Purpofe, and the Diameter of the 
Tubs, a, 0, five or fix Inches at moft. 


—The Electrical Review 
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Shut In Room With 
Blazing Cinema 


Through a toy cinematograph catch- 
ing fire, three children were trapped 


in the pantry of a house at Sedgefield, 
Durham. 


With the flames leaping around them, 
the children failed to open the door of 
the room. | 


Edith Annie Cunningham, aged 5, 
the daughter of a colliery banksman, 
went with her stepbrother, George 
Rennie, aged 11, and another boy of 


_ the same age, named Herbert Ward, 


for a toy cinematograph exhibition in 
the pantry. The door was closed to 
shut out all light, and the cinemato- 
graph was placed on a stool. 


While a film was being shown the 
door of the cinematograph sprang open 
and an oil can fell on the floor. At 
once a large flame shot up and the chil- 
dren were unable to get out owing to a 
faulty latch which prevented the pantry 
door from being opened from the in- 
side. 

When Henry Sinclair, a friend of 
the family, went to the rescue the fire 
had burnt itself out. Edith and her 
stepbrother were found to have been 
severely injured by the flames. The 
girl died at the Country Hospital two 
days later, and Rennie is still in a 
dangerous condition. 


At the inquest, Mr. John Graham, 
the coroner, said toy cinematographs 
were most dangerous playthings. 

The father said that the cinemato- 
graph was an Aunt’s Christmas gift to 
the boy a year ago. 

He, the father, considered it too 
dangerous to be in the house, and it 
was consequently given to the other 
boy, Herbert Ward. . 

Accidental death was the verdict. 

—The Sunday News. 


THE BULLETIN 


139 


ACOA eee 


Emergency Communication By Radio 
Telephone Broadcasting 
By F.K. D’Alton, Assistant Laboratory Engineer, H.E.P.C. of Ont. 


va N the June, 1923, issue of the 

Bulletin, a description was given 
of the guided radio telephone 
equipment operating along the 
Niagara System power line. At that 
date, fifteen installations had been 
completed, and were in use, supple- 
menting the physical telephone through- 
out the power system. 

Since this time, however, the Com- 
mission have installed higher power 
radio equipment at four transformer 
stations. These are broadcasting in- 
stallations which further supplement 
the telephone system, being independ- 
ent of the existence of the power 
lines and thus supplying an additional 
system for emergency communication. 

EQUIPMENT. 

The transmitter in each of these in- 
stallations is rated at 500 watts, input 
to the single de Forest Type 2-Q-15 
Oscillator tube, and the radiation is 
modulated by means of a smaller tube, 
the de Forest type D-10. 

The complete transmitter, including 
the noise filters, is mounted on a panel 
and in an angle framework, 
shown on the right in Fig. No. 1. 
Five instruments are provided as in- 
dicators of the electrical quantities 
which require adjustment. The start- 
ing equipment for the motor generator 
set is shown also on the panel. 

To the left of the transmitter, on a 
table, is placed the receiver. This is of 
the simple regenerative type with two 
stages of audio frequency amplifica- 
tion. 


iron 


On top of the transmitter is placed 
the switching system which enables the 
operator to quickly change from the 
transmitting to the receiving connec- 
tion. The actual transmit - receive 
switch is shown toward the rear and is 
operated by means of a vertical rod. 
This switch is designed to have good 
clearances and is located in the direct 
path from the aerial to the set. 


AERIALS. 


The aerials are supported on steel 
towers 100 feet in height, as shown in 
Fig. 2. They have a 12 ft. base and 
are designed to stand a 5000 pound 
horizontal pull at the top. 

The conductors, four in number, are 


Fig. 1. High Power Radio Transmitter 
and Receiver Installation. 
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of 19 strand No. 20 B & S Phosphor 
Bronze and have a spread of 15 ft. 
The design of the bridle and arrange- 
ment of insulation are as shown in 


FISco: 


The aerials have a length of approx-_ 


imately 240 feet. They are secured at 
the top of one tower, but at the other 
tower the cable passes through a pulley 
and down to a concrete counterweight, 
Fig. 4. The purpose of this counter- 
weight is to prevent a sleet load from 
overstressing the aerial conductors, and 
also to maintain the aerial at the max- 
imum height irrespective of expansion 
of metal parts. 

The complete aerial at Dundas Sta- 
tion, is shown in Fig. 5. 

OPERATION. 

These Broadcasting sets are installed 

at Toronto, Dundas, London and 


Fig. 2. Aerial Tower at Dundas 
Station. 


fig. 3. Bridle and Arrangement of 
Insulation. 


Essex Stations, and all are operated on 
the wave length of 960 meters. The 
aerials have capacity of approximately 
0.0014 microfarads and receive a radia- 
tion current of 5 amperes from the 
transmitters. 

The guided wave receivers are ad- 
justable to receive the broadcast trans- 
mitters, and the receivers associated 
with these transmitters can be tuned 
to receive the guided wave trans- 
mitters, thus making it possible for all 
of the sets to inter-communicate in any 
combination desired. -One-way com- 
munication only is used. 
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fig. 4. Concrete Counterweight at 
free end of Aerial. 


Toronto Power System. 
These Broadcast sets also can inter- 
communicate with the five radio in- 
stallations on the Toronto Power Sys- 


tem, which operate on the wave length 
of 510 meters, namely—at Niagara, 
Toronto, Burlington, Port Credit and 
Silverdale. 

The first three of these stations use 
transmitters similar to the one shown 
in Fig. 1., but of one-half the power. 
The remaining two stations are of 
much lower power, using only 10 watt 
transmitters. 

All of these are Broadcast installa- 
tions, operating on aerials of the type 
shown in Figs. 6 & 7, which have ca- 
pacities of approximately 0.0011 micro- 
farads for the 250 watt sets, and of 
approximately 0.0009 microfarads for 
the lower power sets at Port Credit 
and Silverdale. (7 miles S.E. of 
Beamsville. ) 


RANGE. 


These nine Broadcasting stations are 


Fig. 5. Aerial at Dundas Station. 


142 THE BULLETIN 


STO eo 


Fig. 6. Aerial at Niagara Toronto Power Transformer Station. 


so located that they cover the power  pleting the chain for communicating in 
systems in Ontario which receive times of emergency, should the tele- 
energy from Niagara Falls. Each sta- phone system fail to establish com- 
tion is within range of at least two munication. 

other broadcasting stations, thus com- 


Fig. 7. Silverdale Radio Station. 


THE BULLETIN 


143 


MLM TTT TTT 


Recording Arlington Time Signals 


By A. L. Wilson, Radio Assistant, 
H.E.P.C. of Ont. Laboratories 


S a means of checking the 
accuracy of time-measuring 
devices, the radio signals 
from station NAA, Arling- 
ton, Virginia, were recorded at the 
Laboratories on a moving tape. 

Arlington is the official radio sta- 
tion of the United States Weather 
Bureau. Time signals are transmitted 
twice daily, namely, at 12 o’clock noon 
and at 10 o'clock at night (Eastern 
Standard Time) by a series of dots ex- 
tending over a period of five minutes. 
Intentional omissions are made to des- 
ignate half and full minutes. These 
signals are accurate to 1/10 of 1% 
of a second,-and are the recognized 
standard for the North American con- 
tinent. 

The continuous wave emissions were 


Aerial 


received on an outdoor aerial, passed 
through a regenerative receiver (Fig. 
1) consisting of a valve detector and 
two stages of audio frequency ampli- 
fication to an ear phone. The sound 
from this ear phone reached a micro- 
phone through a special sound reson- 
ator introduced for the purpose of 
eliminating static interference. 

This resonator (R- Figs. 1 and 2) 
consisted of the ear phone and micro- 
phone placed at opposite ends of a 
cardboard tube, 4-34 inches in length. 
The signals were heterodyned to the 
pitch at which this tube was resonant: 
(i.e. 700 vibrations per second) thus 
the sound alone was amplified. 

These sound impulses were then re- 
ceived by the microphone, carried 
through the primary winding of a 
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Fig. 2. Resonator and Relay used in Recording Signals. 


modulation transformer, (MT. Fig. 1) 
and by it impressed upon the grid of 
a power tube, (1-Fig. 1). 
further amplified by the transformer 
(AT-Fig. 1) and a second power tube, 
(2-Fig. 1). A very sensitive Wheat- 
stone relay (WR-Figs. 1 and 2) was 
connected in the output circuit of this 
valve. 


They were 


This relay in turn operated one ele- 


ment of the chronograph (C-Fig. 1) 
and by means of the pen on this ele- 
ment, the signals were recorded on a 
paper tape moving at a constant speed. 

These reproductions are extremely 
accurate records of the time “dots” 
transmitted by Arlington, and are 
shown in Fig. 3 as short dashes, caused 
by the moving of the pen away from 
and back to the base line. The dura- 


Fig. 3. Tape record of Time Signals. (Read right to left.) 
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tion of a second is represented by the 
distance from the front of one dot to 
the front of the next dot in succession. 
The omissions of dots occur between 
the 28th, and 30th, 55th and 60th 
seconds of each of the first. four 
minutes and between the 50th and 60th 
seconds of the last minute. Zero, hour 
(e.g. noon) is shown in Fig. 3 by a 
dash just one second in length. 


The tape is read from right to left. 


Static was severe, but obviously does 
not interfere with this record of re- 
ception. 

Having the chronograph record also 
on the same tape, the electric impulses 
from some other time measuring de- _ 
vice, gives a very accurate basis for 
calibration. This scheme may be used 
for many purposes, being comparative- 
ly simple in operation, the utmost in 
accuracy, and practically free from 
atmospheric disturbances. 


XP — Kom Kom. 


Conduit System, Queenston Generating 
Station 


By J. C. Martin, Electrical Engineering and Laboratory Dept., 


Station Section, 


. HE conduit layout constitutes 
an important part of any 
electrical Station: as it con- 
tains the control wiring upon 
which the operation of the entire plant 
is dependent. 

When completed the Queenston sta- 
tion will be upwards of 550 feet long, 
and varies in width from 100 feet at 
the lower floors to about 200 feet at the 
roof and is over 150 feet in height at 
the highest point. The control room is 
centrally located above the generating 
room and it is to this point that the 
majority of conduits are run. The 
lengths of runs vary from less than 
100 feet to over 500 feet. Wherever 
possible conduits were placed in floor 
slabs or compartment walls and no little 
difficulty was encountered in avoiding 
building steel, openings, reinforcing 
steel, etc. Figs. 1 and 2 show two 
views of conduit during construction. 
The number of right angle bends in a 


H.E.P.C. of Ont. 


single run was limited to four and 
fewer if at all convenient. Openings 
in the floors of all compartments hous- 
ing electrical equipment have been pro- 
vided at each unit so that a liberal num- 
ber of additional conduits may be run 
from any part of the plant to the con- 
trol room should the need for such 
arise. 

At the South end of the plant a shaft 
20 ft. by 5 ft. extends from the lower 
part of the building to the roof con- 
necting with all intervening floors. 
This shaft offers a very convenient 
means of carrying conduits emerging 
from these floors to their desired loca- 
tions, and also provides a very con- 
venient place for running miscellaneous 
Conduits 
from all parts of the building terminate 
in a room known as the conduit tunnel 


air, water and oil piping. 


This room is approximately 42 ft. 
wide, 8 ft. high and extends the entire 


length of the station. Here a series 
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of corrugated steel pans are provided 
for each unit, giving a very flexible 
arrangement for carrying the control 
cables towards the control room. The 
pans are made up of sheet steel in 
10 ft. lengths and have grooves, each 
about 114 in. deep and wide enough to 
carry a cable slightly larger than 1 in. 
in diameter. Structural steel trees sec- 
ured to floor and ceiling serve as sup- 
ports for the pans which are arranged 
in shelves two pans wide and six pans 
deep. -Llus Sives “a capacitive dee 0 
cables per unit. Each end of the pan 
structure is equipped with a steel plate 
known as the bulkhead which contains 
as many openings for conduit as there 
are grooves in the pans. The conduits 
for any unit are arranged in three 
groups near the end of the pans, and 
the connections to the bulkhead are 
made in the.open. This gives an easy 


method of running any conduit so that 


msorptgerre gery rent) gia a the cable will lie in any desired groove. 
Fig. 1. Conduit during Construction. f s 


Fig. 2. Conduit during Construction. 
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From the control room end of the pans 
conduits are again run on racks to the 
compartments directly under the con- 
trol room, and are so arranged that 
they can be taken off in order to the 
respective switchboards. Figs. 3 to 8 
inclusive show representative views of 
the pans and the layout of conduits 
and termination of cables at the switch- 
board locations. 

Considerable study was given to the 
problem of securing good conduit lay- 
outs and a reliable system of nomen- 
clature. As Queenston station was laid 
out on the unit principle it was decided 
to adopt a unit scheme for conduit 
designation. The conduits are identi- 
fied by a unit number such as U2 fol- 
lowed by a serial number such as 127, 
and a letter subscript e, g, c, indicating 
a particular branch of the run in ques- 
tion. The designation is written thus 
U2-127c: generally speaking, the same 
circuits are run in similarly numbered 
conduits at all units so that the partic- 
ular unit number followed by the same 
serial and subscript indicates the sim- 
ilar circuit at any other unit. A large 


Fig. 3. Control Cable Pans, assorted 
lengths. 


number of conduits not required for 
any one unit but serving perhaps the 
whole station were considered as sta- 


Fig. 4. Service Control Cable Pans and Conduit. 
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1g. 5. Control Cable Pans and Conduit, No. 1,2 & 3 Units. 


tion service conduits. These were braced all station power circuits and 
identified by the letter S followed by a control for same, telephone and signal 
serial number and a subscript viz. circuits. 


S-145g. This class of conduits em- Conduit plans were provided for all 


Fig. 6. Control Cable Pans and Conduit, No. 1 Unit. 
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floors and walls, and all piping was 
shown as if floor slabs and walls were 
removed, however, all building steel 
and openings were indicated. The con- 
duit and cable lists were designed to 
describe fully the conduit as to length, 
size, and location, also to give complete 
information as to the kind of wire or 
cable required, and lengths of same. 


Junction boxes to the number of 
about 850 were used up to and includ- 
ing No. 8 unit. These ranged in size 
from 3 in. by 4 in. by 5 in. accommo- 
dating 2 conduits to those 10 ft. 0 in. by 
Agee ioe iby <1’ ine. 34in: with 
provision for 75 through circuits. They 
served the dual purpose of junction 
boxes and locations for panels carry- 
ing test links, fuses, knife switches, 
etc., and were located adjacent to all 


important electrical equipment such as 
current and potential transformers, oil 
switches, etc. As far as possible boxes 
were made to extend through the walls 
and back connected switches and fuses 
were used so that access could be had 
to both sides of the equipment. Two 
spare conduits from each important 
box are run to the control room. Con- 
nections from electrical apparatus to 
the boxes were made with single con- 
ductor cables, which were joined to 
multi conductor lead covered cables if 
possible at the box nearest to the ap- 
paratus in question. In all cases lead 
covered cables only were used in the 
pans. The number of different types 
of multi conductor lead covered cable 
was kept down to a minimum but the 
following cables are carried as stand- 
ard equipment. 


Fig. 7. Control Cable Pans and Conduit Risers, No. 2 Unit. 
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fig. 8. Control Cable Leads up to Control Panels, No. 1,2 & 3 Units. 


Z conductor No. 10 
Z x Noses 
3 No. 10 
4 a Now <c 
5 é No. 10 
8 fa Now 


At the seater units uno, conduit 
smaller than 114 in. was used as a pre- 
avs the 


construction work progressed and more 


caution against eventualities. 


of the problems were more definitely 
settled it was decided to reduce the 
minimum size to 1 in. as a standard al- 
though ina few instances the 34 in. size 
has been used for special reasons. The 


sizes of conduit were determined by 
the rule that the ratio of cross section 
of cable to cross section of conduit 
should not exceed 0.37. This rule is 
fairly liberal and cable can be readily 
pulled through a conduit having not 
more than four right angle bends, pro- 
vided that the length of the run does 
not.exceed 100 “feet: 

The total length of all sizes of con- 
duit approximates 275,000 feet; this 
does not make any allowance for light- 
ing and heating conduits which if 
added would increase the total length 
to nearly 400,000 feet. 


1+ st FF ome 


Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 
Municipal Officials advise of any corrections that should be made. 


—KEditor. 
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Tlypro News 


LMS 


Central Ontario System 


The municipality of Peterborough 
is contemplating extensive changes -in 
street lighting and has requested this 
Commission to submit a report cover- 
ing the installation of a complete new 
system for the city. The magnetite 
arcs at present in use on the main 
streets will remain unaltered. 

sk 

Owing to the growth of the range 
load in Bowmanville, considerable 
changes in secondary conductors and 
rearrangement of transformers have 
become in the residential 
sections of the town. 

oe 


necessary 


Rural meetings were held at Peter- 
borough and Bridgenorth with a view 
to establishing a rural distribution sys- 
tem North of Peterborough to serve 
the rural district, the village of Bridge- 
north and Chemong Park which has a 
large number of Summer residents. 

me 


A rural meeting was held in Bow- 
manville and was attended by a num- 
ber of farmers East of Bowmanville 
who desire electric service. 


Georgian Bay System 


Arrangements are being made for 
draining the marsh adjacent to the 
Holland River South of the village of 
Bradford covering portions of the 


Townships of East and West Gwillim- 
bury and King. Some 7,000 acres will 
be reclaimed for intensive farming. It 
is proposed to install a pumping plant 
operated by hydro-electric power 
through the Bradford Hydro-Electric 
System for the purpose of taking care 
of the surplus water of the marsh, 
which will be collected in a reservoir. 
It is estimated that the maximum 
pumping conditions involve the raising 
of 40,000 gallons per minute, 5 feet, 
being the difference in elevation be- 
tween the water in the collecting reser- 
voir and the elevation of the Holland 
River. In all probability about 120 
h.p. will be required for this pumping 
plant, which will be operated at “off 
peak” periods. The number of hours’ 
use per annum of the pumping plant 
will depend entirely upon the rain fall. 


A new sub-station has been con- 
structed at Gravenhurst and placed in 
operation on March 26th. This sub- 
station is fed off the main tie line be- 
tween the new South Falls plant and 
Waubaushene, and replaces the old 
6600 volt transmission line between the 
South Falls development and Graven- 
hurst. Gravenhurst is now served 
from the main transmission line in- 
stead of at generated voltage over its 
own private line. It is anticipated that 
Gravenhurst will receive greatly im- 


proved service from this station, the 
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old line having become insufficient to 
provide for the growing load of the 
municipality. 
si res et 

Work is progressing favorably on 
the extension of the generating station, 
pipe line, and head works at the South 
Falls development, covering the in- 


stallation of two additional 2,000 h.p. - 


The first of the new units has 
already been placed in operation and is 
now under load and it is expected that 
the second unit will be in operation in 
the course of the next three months. 

Work is proceeding in connection 
with the installation of an additional 
pipe line as well as the constiuction of 
hydraulic works for the installation of 
a third new unit at Hanna Chutes to 
be controlled from the main South 
Falls generating plant. The work in 
connection with alterations to the pow- 
er house building has been practically 
completed. When the extension at this 
development 1s finished the total output 
available will approximate 7,000 h.p. 


units. 


va 
AE 


Arrangements have been made for 
the construction of a new grain elevator 
at Owen Sound which will be operated 
by hydro-electric power. This elevator 
will require in the neighbourhood of 
600 h.p. and provision is being made 
both by the local Commission and by 
the Hydro-Electric Power Commis- 
sion to take care of this additional 
load. 


St. Lawrence System 


The Police Village of Russell has re- 
quested an estimate on the cost of pow- 
er. Itis proposed to supply this Muni- 


cipality from an extension from Chest- 
erville. 
K *K >k 

The demand for power in the town 
of Alexandria is increasing; recently 
loads of 35 h.p. and 50 h.p. have been 
added, making the total connected load 
400 h.p. 


Thunder Bay System 


The work of completing the Nipigon 
power house and the installation of 
units Nos. 5 and 6 has been resumed 
and will be continued until the develop- 
ment has been completed, as per orig- 
inal plans for total capacity of 75,000 
h.p. Four machines are in operation 
at the present time and the two addi- 
tional units will probably both be in 
operation by October or November 


NE 
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A.E.M.U. 
Minutes Of Meeting Of 
Executive Committee 


A meeting of the Executive Com- 
mittee of the Association of Municipal 
Electrical Utilities was held at the 
office of the Hydro-Electric Power 
Commission at 2.30 p.m. on Thursday, 
April 9, 1925. Those present were: 
Messrs. V. S. McIntyre, President, 
kK. Starr Jo EBM Phelp ae 
smith; j..G, Archibald, Hot. Grae 
C.. A. Walters, O77. Scotts 
Catton, T. W. Brackinreid, J. R. Mc- 
Linden; Go J Mickler265 esha 
Clement, Secretary. The minutes of 
the last Executive Meeting were read 
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and approved. This meeting was called 
for the purpose of arranging for the 
Summer Convention of the Associa- 
tion. 


Mr. N. K. Wagg, Manager, Georgian 
Bay Tourist Company of Midland 
Limited, addressed the meeting with 
the object of having the Association 
hold its Summer Convention at Parry 
Sound—the members travelling from 
Midland to that point through the 30,- 
000 Island District of the Georgian 
Bay. After hearing Mr. Wagg, it was 
decided that the facilities offered were 
not sufficient for holding a convention. 


Mr. R. H. Starr, Chairman, Conven- 
tion Committee, presented a report 
suggesting two propositions for hold- 
ing the Summer Convention (1) at 
the Clifton Hotel, Niagara Falls, Out., 
and (2) that it be held during a boat 
trip from Toronto down the St. Law- 
rence River and return. 


The Secretary reported the results 
of the canvass to ascertain the feeling 
of the Association towards holding the 
convention during a boat trip from 
Sarnia to Port Arthur and return. The 
79 replies received guaranteed 115 to 
attend if this trip were taken: the 
Navigation Company asked a guaran- 
tee of 300 persons. 


It was moved by Mr. W. R. Catton 
and seconded by Mr. J. R. McLinden, 
THAT the Summer Convention be 
held at Niagara Falls, Ont., on June 
24th. and 25th., 1925. CARRIED. 


The Convention Committee was in- 
structed to proceed to arrange accord- 
ing to the foregoing resolution, and 
obtain speakers for two convention 
luncheons and the convention dinner. 
It was also suggested that delegates so 


wishing, bring their wives to the 
luncheons and dinner. 

Nire “WW  Rhoereatton,, Chairmart, 
Papers Committee, reported on sugges- 
tions for papers for the convention. 
The following were approved and the 


‘Committee was instructed to proceed 


with having them prepared. 
Wednesday, June 24th—Afternoon 

Lightning arresters. 

Balancing stove elements on ampere 
rating. 

Thursday, June 25th—Morning 

Two papers on Merchandising sub- 
jects. 

Thursday, June 25th—Afternoon 

Determination of Distribution Sys- 
tem losses. 

Fire prevention. 

Mire ties etal. ’Chairman, Com: 
mittee on Accident Prevention and 
Health Promotion, reported that the 
committee had had a meeting and 
would have a report for presentation 
at the convention. He asked that the 
Convention Committee arrange for a 
demonstration of resuscitation to be 
given during the convention. 

A letter from Mr. H. F. Shearer 
suggesting that action be taken toward 
having the pension system of the 
Hydro-Electric Power Commission ex- 
tended to apply to permanent employees 
of the Municipal Commissions. The 
Secretary was instructed to write Mr. 
Shearer asking him to present a resolu- 
tion at the Convention. 

The President reported on his find- 
ings in reference to the appointment 
of a successor to Mr. Higman in the 
Meter Inspection Department at Ot- 
tawa. He also told of the action that 
had been by the O.M.E.A. in refer- 
ence to the proposed tax on power ex- 
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ported to the United States, and of the 
Ontario Legislature concerning the 
taxing of Hydro shops. 

The Secretary: reported:as' to- the 
paid-up membership for the year 1925, 
and outlined a suggestion to get utili- 
ties who have never been members to 


enter the Association. He was in- 


structed to proceed with the proposed - 


plan and to advise the District Direc- 
tors of the non-member utilities in 
their several districts. 

It was moved by Mr. W. R. Catton 
and seconded by Mr. R. J. Smith— 
THAT the Secretary send Sir Adam 
Beck a telegram expressing the regret 
of the Executive Committee on account 
of his illness and the hope for his 
speedy recovery, and also that he tele- 
graph Sir Adam Beck some flowers. 

CARRIED. 

The meeting then adjourned at 


4.30 p.m. 


r+ 3 +t a 1 


An Appreciation 


A letter received recently by the 
Commission from the wife of a rural 
consumer contains a paragraph that 
makes us feel that our efforts at re- 
lieving the drudgery of the housewife 
are not without results. Much has 
been said about the benefits resulting 
to the farmer by his using electricity, 
that he is permitted to increase his 
production and perform certain opera- 
tions with less labor. But the farmer’s 
wife is often required to perform her 


duties under none too favorable con- 
ditions. Anything that can be done to 
ease the strain under- which she must 
work is, we believe, as important as 
assisting her husband to make greater 
returns. The statement is as follows :— 

“And now just a word of apprecia- 
tion and gratitude to the Commission 
for this service. I wonder if you re- 
alize what it means to the rural house- 
wife. It revolutionizes her whole 
life.” 


es Teey ¢ Pe 
Some English Lighting Rates 


The following extracts from “The 
Electrician” are somewhat of interest 
to us in that they show charges for 
electric lighting service that would 
hardly be deemed possible in Ontario, 
when considering the size of the muni- 
cipalities to which the same apply. The 
statements are: 

The Tisbury Electric Supply Co., 
Ltd., having increased the price of 
electricity from ls. to 1s. 3d. per 
kw-hr., the Tisbury Guardians have 
decided to invite quotations for gen- 
erating plant, etc., and reports on gen- 
erating costs. 

- All the London electricity supply un- 
dertakers whose charges for energy for 
lighting exceed 6d. per kw-hr., have 
been asked by a Committee of the Lon- 
don County Council whether any re- 
duction will be made in the near 
future. 
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A.M.E.U. Convention at Niagara Falls, Ont.. 
June 24 and 25, 1925 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in March 1925. 


Appliances 


S. F. Bowser Company, Lrtp., 54- 
68 Fraser Ave., Toronto, Ont. 

Electrically-lighted Gasolene Pumps. 
oe bowser-Co. Ltd?” 

ne. oe 

Tue Hiriorr Appressing Ma- 
CHINE Co. (Submittor), 61 Victoria 
St., Toronto. 

EyLiotr ADDRESSING MACHINE 
Company, (Mfr.), 143 Albany St., 
Cambridge, Mass. 

Electric Addressing Machine. 

a 
& Pump Co. oF 
165-87 Dufferin 


WayneE TANK 
CANADA, LIMITED, 
st., Toronto, Ont. 

Electrically-lighted Gasolene Pumps. 
“Wayne Tank & Pump Co. of Canada, 
Limited.” 

* ok Ok 

SUPERIOR ELEctrics LiM1tTep, Pem- 
broke, Ont. 

Electric Ranges, Low Oven Type, 
Cat. Nos. 483, 484, 563, 564. 

a. 

SAVAGE ARMS CoRPORATION, Utica, 
NY: 

Ilectric Washing Machine. “Sav- 
ape. 

Cassipy’s Limitep (Submittor), 47- 
55 St. Paul St., W., Montreal, Que. 


SUPERIOR ELectrics  LiImIrep 
(Mfr.), Pembroke, Ont. 
Blectrie” “Pressitie, Tron, ~ Cat® No. 


S10, “Cassidy’s Limited’. 


jectricns _Oaster ny GatatNo-n 122. 


“Cassidy’s Limited”. 

* ok Ok 

*NIZER CORPORATION, 7424 Mackie 
Sh. etroit, Mich. 

“Nizer” Automatic 

Cream Cabinet. 


Electric Ice 


*K ok 


*CUTLER-HAMMER Mere. Co., Tue, 
144th St. & Southern Blvd., New 
Yorke NY. 

Chocolate Warmer. 

Soldering Irons, Code Nos. 5201, 
E07 202K. 5203-1 lL’ imei “5212: 
Oa tone O213-L5 Minch. 3218-24" incl.. 
3226-2740229 5250-51. 

Soldering Fixtures, Code Nos. 5301- 
O4 incl. 


Automatic soldering iron racks, 
Code Nos. 5252-61 incl. 

Gated 

“NATIONAL, ELectRic Mrce. Co., 


Pittsburg, Pa. 


“Syntron.” — Electrically - operated 


Hammer. 
* Ok 
Switches 
Phen. Eiecrric s'Co.-, “bam 


Bridgeport, Conn. 

Flush Switches (As listed on Under- 
writers’ Laboratories card dated Dec. 
2, 1924.). 

“DUNCAN FTLECTRICAL. Co., Lip, 
Montreal, Que. 


Push Flush “Duncan,” 


Switches. 
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single pole, Cat. No. 200; three-way, 
Cat. No. 203. 
*FEDERAL GAUGE Co., THE, 564 W. 
Adams St., Chicago, Il. 
Automatic Switches—Float Type 
and Pressure-operated Type. “Mer- 
coid.” 


Temperature Regulating Appliances. 


“Mercoid.” 
* OK 

*MINNEAPOLIS HEAT REGULATOR 
Co., Minneapolis, Minn. 

Temperature Regulating Appliances. 
(As listed on Underwriters’ Labora- 
tories card dated October 31, 1924). 

Kk 

*Jouns-Dratr = Co.) Prey “CDiy. 
Colt’s Patent Firearms Mfg. Co.) 
Hartford, Conn. 

“Noark” service entrance switches, 
Cat. No. 3667, Special No. 6081. 

Enclosed Switches (As listed on 
Underwriters’ Laboratories cards dated 
October 25, 1924, and January 6, 1925). 


* Ox 


Fixtures 


THe H. E. Rainaup Company, 
Meriden, Conn. 
Portable Electric Lamps. “Rainaud.”’ 


Fittings 


*CircLE F. Mrc. Co., (Submittor), 
IO Prince-oty, ( tentonese 

FREEMAN: Execrric. Co. E, H., 
ON ir.) lrenton. Ned. 

Fuseless Attachment Plugs, Cat. 
Mosse 101-025 TOSI <9 115-17. ancl, 
Circle,” 


*DUNCAN ELECTRICAL COMPANY. 


Ltp., 2° Inspector. St.,, Montreal,Oue: 


Duplex Flush Receptacle, Cat. No. 
209 


* Ox 
*JoHNS-Pratt Co., THE, (Div. 
Colt’s. “Patent” Firearms “Mire. o,) 
Hartiord, ‘Conn: 
Plug Fuse Casings “Noark” (As 
listed on Underwriters’ Laboratories 
card dated April 10, 1916). 


; 
apa: 
Kk ok Ok 


*TOHNS-PRAT® -Co, THe iy 
Colt’s. Patent; Firearnis Vito eGo.) 
Hartiond Gonn: 

Cabinets and Cutout Boxes—Wea- 
therproof (As listed on Underwriters’ 
Laboratories card dated January 16, 
192996 

Medium Base Sockets. . Keyless, 
Gat..Nos. 1143)" MS0rs iA: 
17086, 17090, 17098, 17102, 60666. 
Sloe 

Cartridge Fuse Cutout Bases (As 
listed on Underwriters’ Laboratories 
cards dated January 16, and 17, 1925). 


sk 


Miscellaneous 


*“JOHNS-PRATT CO.,” THEa CDi 
Colt’s Patent Firearms Mfg. Co.) 
Frartiord, one 

Insulating Materials. (As listed on 
Underwriters’ Laboratories cards dated 
January 16 and 17, 1925). 

Hace Brotuers, 435 St. Paul St., 
W., Montreal, Que. 

Fuseless Attachment Plugs—Cord 
pets; 


*These devices. are under the Under- 
writers’ Laboratories re-examination 
or label service. 
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Power Output in 1924 


CCOMPANYING 
WD oa O27); 
of the ELEcTRICAL WorRLD 


the 
number 


is a tabulation showing 
the output for the past year of the 
largest generating and distributing 
companies in the United States and 
Canada. Referring to the tabulation 


editorially it is stated: 


“The annual statistics compiled 
by the ELvrectricat WorLD on the 
electric light and power companies 
which generate in excess of one 
hundred million kilowatt-hours of 
electrical energy each year are worthy 
of study. Each of the companies 
constitutes a superpower system in 
itself, because one hundred million 


kilowatt-hours is more than many 


states and some nations consume, 
and surely, a state-wide system is a 
superpower ‘system. But what shall 


be said of those super-super systems 


with outputs in excess of a thousand 
No- 
where else are they to be found 


million kilowatt-hours yearly? 


except. on the North American con- 
tinent.”’ 

Of the one hundred and twenty- 
two systems listed, fifteen exceed 
the thousand million mark. Of these 
latter, three are Canadian with 
that of the Hydro-Electric Power 
Commission of Ontario, the greatest 
of all. On the basis of peak loads the 
Hydro Commission was exceeded 
only by the Commonwealth Edison 
Company and the Edison. United 
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-Companies, New York. These latter 


two companies also exceeded the 
Hydro Commission in total generat- 
ing capacity, while the Commission 
has the greatest capacity in Hydro 
Plants. 


The following tabulation shows 
the amounts for the five Canadian 
systems included in the tabulation 


=F SRO ee F el gee er: referred to, together with those of 
ectricity to the Kescue - - - . a ; : : 
tic Newe IGG he SL the five largest systems in the United 
et eae ool YE Ree ts RS he nt te POOLS LESS 
Generator Peak Load Output for Average 
SYSTEM rating Kw. year, kw-hr. Load in 
(total kv-a) (Instantaeous) 1924 kw. 
CANADA: 
Hydro-Electric Power Com- 
mission of Ontario. re . 745,092 576,403 3,026,615,156 344,560 
Shawinigan Water and Power 
COMPADY tsizaAs torn . 322,450 347,448 2,066,066,762 235,000 
Montreal Light, Heat and 
Power GOL pauy. “utes e4 2. BS cs eek 221,060 1,210,105,965 150.000 
British Columbia Electric 
Railway Compania: 45 -< 104,100 75,200 300,456,350 34,298 
Winnipeg Municipal Hydro- 
Electric System... 70,750. - »46,065 200,520,080 22,700 
UnitEep STATES 
Niagara Falls Power Company. 600,090 ........ 2,858 482,674 325,419 
Commonwealth Edison Com- 
DOD Vt eee aes es 769,000* 717,000 2,787,090,000 317,000 
Edison United Companies, 
ING Wa VOLK ela oot 841,000 615,283 2,056,4382,473 234,750 
Pacific Gas and Electric Com- 
"OSI Say ene ODA a? Cok Dae ee 459;975* 343,701 . 1;887,113,680.2 214325 
Southern California Edison . 
1,664,151,512 189,453 


Gormmny. cir iis cules: 428,600* 330,660 


* kilowatts. 
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Preliminary Water Power Investigations 
By A. M. Beale, Dominion Water Power 


and Reclamation Service 


(Paper Read before the annual meeting of the Association of Dominion Land 


Surveyors at Ottawa.) 


. 


T is estimated that under ordin- 
ary minimum flow conditions 
the water power resources of 
Canada approximate 18,000,000 

continuous 24-hour power, that for 

at least six months of the year 32,- 


000,000 is continuously available, | 


and that in accordance with current 
practice to date in the Dominion 
these resources will justify an ulti- 
mate turbine installation of over 
40 million horse power. By far the 
largest portion of these power re- 
sources are to be found in territory 


far removed from coal bearing areas 


and it is quite apparent, therefore, 
that, great as has already been the 
contribution of water power to the 
development of the Dominion, this 
contribution is destined to grow to 
very much greater proportions in 
the future. 

The development of water power 
along modern lines is practically 
the growth of the present century. 
The turbine installation in Canada 
to date already exceeds 3% million 
horsepower and the current year 
will, if the construction schedules 
now in effect are carried out, see 
an increase in this figure of more 
than 600,000 horsepower which will 
be by far the greatest increase re- 
corded in any single year in the his- 


tory of Canadian water-power de- 
velopment. 


It is quite apparent, therefore, 
that water-power is very much a 
live issue at the present time and 
that an intensive investigation of 
undeveloped resources must be car- 
ried on in order that adequate data 
may be available in regard to each 
power site as the time for its develop- 
ment approaches. 

Broadly speaking, water-power-: is 
the product of two natural features 
—climate and topography—the one 
variable and the other constant until 
interfered with. 


The investigation of water power 
involves three operations, hydomet- 
ric surveys to establish the amount 
and time distribution of water sup- 
ply, land surveys and soundings 
to determine the land and under 
water topography, and hydraulic 
engineering studies, both to design 
and locate works and to accurately 
estimate their effect on the flow and 
surface levels of the river. These 
three phases are inherent to water- 
power investigation and the study 
involves all three jointly. For ex- 
ample, the hydrometric studies de- 
termine the quantities of water 
which are available at different sea- 
sons of the year and also the pro- 
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vision which must be made to pass 
maximum flow; the surveys and 
soundings permit of a location and 
design of the works, but no final 
design can be fixed until hydraulic 
studies of channel characteristics 
and governing water elevations under 
various discharges, both above and 
below the proposed site, are deter- 
mined. These hydraulic, hydromet- 
ric and design studies react on one 
another and a final satisfactory 
result cannot be obtained until all 
three factors are harmonized, and 
while the natural procedure is to 
collect hydrometric data first and 
then proceed with the surveys and 
soundings, the engineer. in charge 
must be qualified by training and 
experience to appraise the problem 
as a whole at the outset and lay his 
plans accordingly. 


No two water-power sites or rivers 
are identical, each must be investi- 
gated on its own merits and special 
attention given in each case to the 
particular problems requiring solu- 
tion. Again the scope of investigation 
varies in each case in accordance 
with the extent of the power avail- 
able, but the course of the investiga- 


tion will depend largely upon the 


exigencies of the case. If a market 
is clamoring for power every effort 


must be made to secure all the data 


required and complete all designs 
and studies as quickly as possible, 
but if no adequate market is antici- 
pated for some years the investiga- 
tion can be prosecuted along more 
leisurely lines, concentrating during 
the early period in securing records 
of the constantly changing flow of 
water, precipitation and tempera- 
tures, and ice conditions. 


It is evident, therefore, that the 
engineer in charge of an important 
investigation must be well equipped 
with technical knowledge, experience 
and judgment, for he has to lay out 
the scope of the investigation, in 
struct and supervise the parties 
working in the field and, having 
secured the preliminary data, lay-out 
the general scheme of development. 
He is then in a position to make 
further designs and calculations and 
to secure such additional data as 
may then appear necessary in order 
that he may be able to finally lay 
out a scheme which will secure a 
safe, efficient and economical devel- 
opment of the power resources of 
the river.. The scheme fully ‘sup- 
ported by plans, designs and a 
report is the final goal of the in- 
vestigation. The project is then 
ripe for the financial interests which, 
having satisfied themselves that it 
has commercial possibilities, refer 
the matter to their own engineers 
to check up the findings of the report 
and, if satisfactory, prepare working 
plans and specifications as a basis 
for letting contracts. 


Upon receiving instructions to 
make an investigation the engineer 
in charge makes a reconnaissance 
trip of the main river and principal 
tributaries and, assuming, for the 
purposes of this paper, that the river 
has been quite unstudied, he en- 
deavours to familiarize himself with 
the general conditions in order that 
he may select. the best places for 
gauging stations and for the location 
of gauges, and also lay his plans 
for the field work necessary to 
secure full information of the exact 
location and extent of each natural 
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fall, foundation conditions, soundings 
and other necessary particulars re- 
garding the water-shed, including 
size and location of lakes and their 
possibilities as storage reservoirs, 
and other details such as settlements, 
forests, swamps, etc. It may, of 
course, be necessary after a tentative 
scheme of development has been 
laid out to secure other information 
on the ground, but this will be dealt 
with later. 


HyYDROMETRIC SURVEY 


The first effort in every case 
‘must be concentrated upon securing 


‘stream flow records and, if possible, 


these should be secured many years 


_ in advance of any prospect of devel- 


opment. The more important the 
river the longer the period of records 
required, for a river of any size 
at least 10 years may be considered 
the minimum, while 35 or upwards 
is desirable and, in fact, I doubt 
whether any engineer has had re- 
cords for as long a period as he would 


like. In a number of cases, including 


some in Canada, a _ water-power 
development has proved a complete 
or partial failure because it was 
undertaken before sufficient flow 
were available. People, 
rendered optimistic by the flow 
occurring during two or three high- 
water seasons, have gone ahead with 
developments which have been con- 
demned, even before completion, 
by the discovery that the water 
supply is much less than that indi- 
cated by the few measurements 
previously taken. 


The Dominion Water Power and 
Reclamation Service has established 


the bed. 


a Dominion Hydrometric Survey, 
co-operating with the various pro- 
vincial authorities, operating from 
coast to coast which has measured 
and is obtaining daily (or regularly — 
at longer intervals) records of the 
flow of most of the streams of any 
magnitude throughout Canada. In 
addition to its own records the Survey 
has collected all records previously 
secured by provincial or other au- 
thorities, companies or individuals, 
with the result that there are avail- 
able continuous records for a number 
‘of years covering most of the streams 
that are, or may be, required for 
power purposes. This being the 
case the absence of flow records 
that was so serious a handicap to 
development 10 or 15 years ago no 
longer obtains and it is unlikely 
that in the future any such trouble 
will be experienced, for, not only 
are records maintained on rivers 
already within the scope of the 
Survey, but new rivers are being 
steadily added to the list of those 
measured in the endeavour to keep 
well ahead of any possible require- 
ments. 


The ideal location for a Hydro- 
metric metering station is one where 
the river flows between parallel 
banks for a few hundred feet above 
and below without change of direc- 
tion and without obstructions in 
If the cross-section of the 
river at this point is regular, so that 
the water at all stages is neither 
excessively shallow nor deep and 
has flow which is perceptible without 
being sufficiently great to produce 
whirls or eddies, the station will be 
ideal for average open water condi- 
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tions. In order that the section may 
be equally desirable for all condi- 
tions it should be located above a 
waterfall or permanent ‘‘control 
point’’ so that it will not be effected 
by backwater from ice jams or 
high water. Under these satisfactory 
conditions each elevation of the 
water surface will correspond to a 
definite quantity of flow. 


Other desirable features are that 
the metering station shall be easy 
of access, that there be facilities 
for the establishment of a gauge 
at or near the section and that an 
intelligent and reliable gauge reader 
be available nearby to regularly 
read and record the gauge height. 


If conditions justify the expense 
it is desirable to establish an auto- 
matic gauge which will continuously 
record the gauge height. . ‘These 
gauges have to be visited once a 
week or once a month, as the case 
may be, to be rewound and to replace 
the gauge sheet. Automatic gauges 
are particularly necessary below 
power-houses or artificial control 
works where the flow of the river is 
subject to frequent and wide varia- 
tions incidental to operation of 
these works because a true record 
of flow can then only be secured by 
continuous readings. 


Upon the establishment of the 
gauging station frequent measure- 
ments of the flow of the river by 
current meter are made at all stages 
of the river and under both open 
water and ice conditions, special 
effort being made to secure records 
at both ends of the scale, 7.e., during 
extremes of high or low water. These 
- measurements are carefully tied into 


the gauge height and a rating curve 
for the stations is established by 
plotting the flow of the river in 
second-feet against the height of 
the gauge in feet. Once this rating 
has been established it requires 
merely a straight conversion from 
the rating table (drawn up from the 
curve) to record the flow from the 
gauge height. Periodically the datum 
of the gauges is checked by level 
against a convenient bench-mark 
established for that purpose so that 
no shifting of the gauge shall go 
long undetected and periodical meter- 
ings are also taken to make sure 
that the section is remaining con- 
stant and. that the ratingewcarve 
remains applicable. 


It is seldom that an ideal section 
can be secured and it is for the en- 
gineer to select the station that most 
nearly fulfils requirements. On an 
important river a number of such 
stations are required, both on the 
main river and on principal tribu- 
taries, particularly at the outlet 
of any lake that is likely to have 
storage possibilities. 


FIELD SURVEYS 


These are undertaken to secure 
the field data, other than hydro- 
metric measurements, required for 
the consideration of the whole prob- 
lem and to form the basis for the 
general plan of development, design 
of structures and hydraulic studies 
which will have to be completed 
before the final report and plans 
can be prepared. 


In dealing with small rivers where 
the probable power resources are 
not of the first importance, recon- 
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naissance methods are employed 
and the engineer in charge of the 
actual survey must exercise judg- 
ment in obtaining the essential 
information as rapidly and econ- 
omically as possible. 


Instrumental work is reduced to 
a minimum and is usually confined 
to the actual falls and rapids where 
a rapid stadia traverse is carried 
out and levels run with the transit. 
Between falls and rapids the drop 
is usually estimated in feet per mile 
and the height and nature of the 
banks carefully noted. The engineer 
making the reconnaissance must of 
necessity bear in mind the _ possi- 
bility of combining the drop in two 
or more falls and rapids, either by 
erecting sufficiently high dams or 
by the removal of the obstruction 
causing these controls, or both. 
In the course of his work he will be 
able to reach tentative conclusions 
as to the concentrations possible, 
and must secure in the field sufficient 
topography and soundings to enable 
him to confirm or modify these con- 
clusions. The elevation of high- 
water marks and the dates and 
elevations of water levels above and 
below control points are noted. 


If the river has not yet been cover- 
ed by the hydrometric survey, meter 
measurements are made and if there 
are nearby settlers available gauges 
are established and arrangements 
made for a gauge reader to forward 
to the District Office records of the 
readings of the gauge. 

‘Later on in this paper an outline 


of the water power reports required 


is given as laid down in Water Re- 
sources Paper No. 10, which is a 
general guide for the compilation of 


water power reports and the securing 
of field data. Using this guide as a 
basis the engineer will not have 
much difficulty in carrying out his 
work and will be careful to gather 
in the field all the data essential 
to the preparation of his report, 
although he must, of course, exercise 
judgment as to how far he may 
modify the outline to suit importance 
of the stream and the purpose for 
which it is being investigated. 


EXAMINATION OF AN IMPORTANT 
RIVER 


Where an important river is to 
be investigated it is necessary, as 
has already been stated, for the 
engineer in charge to make a rapid 
reconnaissance for the purpose of 
laying out the plan of attack and 
instructing the field party or parties. 

In making this reconnaissance, 
the engineer will carefully study the 
conditions of the river as a whole, 
and from experience will arrive at 
certain tentative conclusions as to 
where the drops can be concentrated 
to obtain the best utilization of the 
power possibilities of the river. He 
will be able to select the probable 
location of power dams, the places 
where channels must be cut or the 
river bed improved so as to increase 
the cross-section and can, therefore 
give definite instructions to ensure 
that all topography, borings and 
soundings that are necessary, not 
only for the design of works but also 
for detailed hydraulic studies, are 
secured. 

The first undertaking is the or- 
ganization of a small level party 
which starts from the nearest reliable 
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bench-mark available and carries a 
line of levels (run twice) along the 
river,establishing bench-marks above 
and below each fall or rapid and at 
convenient intervals between. Where 
a map is available the location of 
these is carefully spotted but usually 
it is necessary to carry a compass 
and stadia traverse simultaneously 
to locate these bench-marks and to 
provide a reasonably accurate profile. 
Water levels are noted together with 
the date at frequent intervals, also 
any high water marks; in fact, the 
immediate and persistent recording 
of all data bearing on water levels 
and flow must be considered essen- 
tial. In establishing bench-marks 
every effort should be made to 
ensure that these be easily found 
at any future time under any condi- 
tions, and careful sketches or photo- 
graphs showing the location of these 
bench-marks in relation to nearby 
conspicuous natural features is of 
the greatest importance. 

Where speed is essential and a 
transit party is expected to follow 
shortly, temporary bench-marks con- 
sisting of a nail on a nub cut in a 
convenient root of a large tree is 
quite satisfactory. - The tree itself 
should be blazed and the number and 
elevation of the bench-mark scribed 
thereon. 


When the transit party arrives a 
permanent bench-mark consisting of 
a bronze cap sunk into a hole drilled 
in some convenient rock or per- 
manent structure is substituted. Or, 
if no transit party is expected, the 
level party establishes these bench- 
marks. Tree bench-marks are diff- 
cult to find after a year or so as 
blazes become discoloured and pass- 
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ersby seem to have a mania for 
testing their axemanship by chopping 
the nail bench-mark out of the root. 

Where lake expanses or stretches 
without perceptible current are en- 
countered, levels are conveyed by 
water transfer. 

The transit party makes a contour 
survey of the whole power reach of 
the river aiming to obtain accurate 
topography at the various power 
sites and contenting itself with less 
accurate contours of the river banks 
between the sites where the main 
interest is the controlling contour 
for any concentration, the areas to 
be flooded and the possibility of 
constructing dykes across any de- 
pressions. In most cases, by carrying 
his height of instrument and using 
stadia, all the required information 
can be secured from a shore traverse, 
or better still, a traverse carried 
along the ice in winter time. Topo- 
graphers using hand levels each 
accompanied by a rodman carrying 


a rod graduated in feet and tenths 


and using a short metallic tape 
carry the elevations and distances 
up the bank after having been lo- 
cated on a contour on the shore by 
a stadia shot from the transit. A 
recorder stationed with the transit 
records all bearings and distances, 
sketches in the topography locating 
the contours thereon as handed to 


him at every station by the topo- - 


graphers. 


The maximum development of 
the power resources of a river would 
be obtained by concentrating the 
natural fall at a series of sites at 
each of which the headwater level 
will be the same as the tailwater 
level of the site above. The possi- 
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bility of so doing depends on the 
2 construction conditions at each site, 
f the height of the banks between the 
sites and the character of the river 
_ Channel in each reach. It must be 
borne in mind that the total dis- 
charge of the river must pass down 
«it and that at any section where the 
cross-section of the channel under 
the new conditions is restricted a 
certain gradient will be required 
to pass the flow unless the restriction 
be removed. In order to determine 
what the flow characteristics will 
4 be and to determine either what 
gradients will oocur or what. excava- 
- tions will be necessary careful sound- 
ings must be made to determine 
a cross-sections and bed formation 
: and also studies made of the co- 
efficients of roughness under natural 
: conditions so that complete data 
‘. will be available for study when 
reaching a decision. 


Where a fall occurs in a series of 
pitches and rapids extending for 
some distance along the river it 
may be necessary to run land lines 
with transit and chain. In such cases 
stakes are set at every 100-ft. station 
S and at all decided changes of slope. 
; A leveller follows and notes the 
2 height of ground at every stake and 
he in turn is followed by topographers 
equipped with hand level, rod and 
metallic tape, who locate the con- 
tours on either side of the traverse 
lines. These traverse lines are so 
located that they will take in all 
the features required and be suffi- 
ciently close together for the topo- 
graphers to entirely cover the area. 

The location and character of 
rock or impervious material suitable 
as foundations for the work is 
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essential information. Where this 
material is overlaid with other ma- 
terial sufficient wash borings must 
be secured to definitely locate founda- 
tions over the whole area where 
works may be constructed. Sufficient 
diamond drill borings must be made 
to satisfactorily determine the char- 
acter of the foundations, solid granite 
is not by any means always present, 
and the thickness and character of 
the rock, hardpan or clay founda- 
tions, must be known and fissures 
in rock or pervious strata below 
the impervious strata detected if 
these exist. A power development 
involves heavy capital expenditure 
which cannot be undertaken until 
it is definitely proved that a per- 
manent structure can be safely 
undertaken and that any untoward 
foundation conditions can be ade- 


quately provided for at reasonable 


cost. The question of foundations 
calls for high engineering qualifica- 
tions and in some cases it is necessary 
to retain the services of a recog- 
nized consulting authority to advise 
thereon. 

Here again water levels and high 
water marks are noted at every 
opportunity. , 

When these surveys are completed 
it is possible to make complete 
contour plans of the whole power 
reach of the river under examination 
and with these and the water supply 
data available it is possible to com- 
mence the office analysis and designs 
with a view to preparing a complete 
report upon the river. 


HYDRAULIC STUDIES 


The stage is now set for the be- 
ginning of the Hydraulic studies 
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which must be carried out under 
the supervision of the enginner in 
charge and involve a great deal of 
work and require considerable tech- 
nical skill and experience. 

Careful examination of the plans 
of the river will probably suggest 

one or more ways of combining the 
various drops of the river to secure 
complete utilization of the available 

power by a series of developments 
each of which will be economically 
sound. 


Having selected the most promis- 
ing.-of these schemes it becomes 
necessary to prepare general designs 
Gi dhe works au reach. site. 7° These 
designs are required as a basis for 
estimates and involve the prepara- 
tion of a lay out of a power house 
sufficient to accommodate the gener- 
ating. machinery, spill-way and 
sluices sufficient to discharge the 
greatest flood that is liable to occur 
without danger to 
and without causing an undue rise 
of the water level above the struc- 
ture. Other structures that may be 
required are non-overflow concrete 
dam, earthfill, levees, ice sluices, 
timber slides and fish ladders. In 
laying out his design. the engineer 
must give due attention to the 
foundation conditions, that is the 
nature and location of the rock or, 
if rock is not available, of the possi- 
bility of securing sound foundations. 
He must design his works to best 
suit the conditions and facilities 
at the site and consider the problem 
of unwatering the site and providing 
for the flow during construction. 
One site might be best adapted to a 
concrete gravity-type dam, another 
a hollow dam, another an arch dam 


the structures. 


or suitable material may be available 
nearby for a hydraulic fill dam. In 
some cases a power canal or penstock 
is required with intake works, stand 
pipes, etc. 

In passing it may be mentioned 
that it is by no means uncommon 
for an engineer to prepare a practi- 


cally ideal lay-out and then be forced — 


to select another site less desirable 
and economical of materials, but 
necessitated because the ffirst site 


offers exceptional difficulties for un- 


watering the site or in taking care 
of the flow of the river during con- 
struction. 

It is frequently found that a fall 
can only be combined with others 
to form a good development by 
removing it. The problem in this 
case is to design a channel through 
the barrier producing the fall so 


as to bring the upper water level to 


the lower and consequently by lower- 
ing the level of the intervening reach 
adding that. head” to -the site next 
above. This will necessitate careful 
soundings, not merely of the fall 
itself but in the reach above, to 
discover whether. there 
other narrows or shallows which will 
control the reach to be lowered 
when the barrier at the fall-is re- 
moved. In designing the cut or 
channel the aim must be to get the 
best results at minimum cost and 
the final design will generally be a 
compromise between efficiency and 
cost. 


The operation of the plant must 
also be considered and the possi- 
bility of securing good pondage 
above the site capable of carrying 
the daily load peaks will greatly 
enhance the value of a site and may 
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be the deciding factor in selection. 

_ Where severe ice-conditions are to 
be anticipated as is usually the case 
in Canada, the possibility of elimin- 
ating or disposal of frazil ice must 
be considered. 

If the velocity of flow can be 
reduced to about 3 feet per second 
ice-cover will form and the formation 
of frazil ice will be prevented. If 
the conditions are such that reaches 
exist where the velocity cannot be so 
reduced frazil ice will form in 
severe weather and the problem 
of its disposal must be considered. 


In short, the development of 
power along a river entails a com- 


plete readjustment of its= natural 


regimen and in addition to the selec- 
tion of sites and design of structures 
a complete study of the hydraulics 
of the whole river must be carried 
out so that its behaviour under the 
changed conditions may be accurate- 
ly forecasted. 


STORAGE OF FLoopD WATERS 


The foregoing has dealt principally 
with power sites and development. 
Almost invariably the possibility 
of storing flood waters to augment 
low flow is of equal importance and 
the prospective reservoir must be 
examined in the field to determine 
the possibility of erecting a storage 
dam and the volume of storage 
that can be secured. A careful study 


of the flow past this reservoir site 


e-the. reservoir may -be.a natural 
lake or a valley or depression which 
can be made into a lake—must be 
made so that the quantity of water 
available for storage and the most 
efficient way of drawing from storage 


worked out. The regulation of flow 
by storage is another feature which 
must be dealt with in studying the 
hydraulics of the whole river. 

The foregoing indicates what is 
involved in a complete study of an 
important river. The complete work 
may be spread over such time as 
the exigencies of the case demand. 
Hydrometric work may be begun 
many years before the power survey 
is undertaken and the hydraulic 
studies may be postponed until the 
actual development of power is 
imminent. 


CONTENTS OF REPORTS 


The work as it progresses is col- 
lated into a report or reports which 
are prepared under the general head- 
ings as laid down in Water Resources 
Paper No. 10 already referred to, 
namely :— 


[> =sSources - of ~ data. Under this 
heading the reason and scope of 
the investigation are stated, the 
route followed and time consumed, 
and mention is made of all maps, 
records, reports, etc. used in the ~ 
compilation. 

II. Summary of Report. This is a 
brief summing-up of the water power 
and storage possibilities of the river 
investigated and of all the main 
features affecting its value as a 
source of power. 

III. General Introductory. This 
comprises a general description of 
the river and watershed as a whole 
its topography and geology, and 
forms a background for a general 
understanding of what follows. 

IV. Water Supply. Under this 
heading a complete analysis is made 
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of all information secured affecting 
the supply of water, size and nature 


of drainage area, actual measure-- 


ments and all available records of 
flow and estimates, if possible, of 
maximum, minimum and mean flow. 
Meteorological conditions and re- 
cords, storage reservoirs, either in 
existence or capable of creation. 
Prior water rights above and below 
various sites and effect of any works. 
on natural drainage. Ice conditions 
under natural conditions and prob- 
able effects of any power or storage 
works created. 

V. Description of any existing power 
or storage developments. 

VI. Detailed work at each Site in- 
vestigated. This covers the scope of 
work, accessibility, plans and pro- 
files, foundation conditions, flooding 
and pondage, existing interest. 
VII. Possible Power Developed. This 
describes the minimum power avail- 
able, the quantity for six months 
of the year, the effect of storage or 
pondage for carrying peak loads. 
VIII. Estimates. Where these are 
required approximate estimates are 
made of the capital cost of develop- 
ing power and the consequent annual 
cost, also of the cost of any available 
storage. 

IX. Market for Power. © This deals 
with the present market, the future 
market, and the cost of transmitting 
power to markets within feasible 
transmission distance. 


X. Suggestions and Recommenda- 
tions. Here the engineer is expected 
to outline his best judgment, reached 
as aresult of his studies and examina- 
tion, concerning the possibilities of 
the site, how they can be best utilized 
and any further detail surveys which 


may, in his judgment, be necessary 
before deciding final action. 
XI. Appendices. In the appendices 


are collected all plans, photographs, 


records, reports, maps, etc., which 
are pertinent to the subject matter 
of the report. Their inclusion serves 
to make the report a complete docu- 
ment concerning the river or site 
in question. 

The above form the general out- 
line of all reports; where the recon- 4 
naissance is made rapidly, some of <a 
the details are not available and 
have to be omitted, but in the case 
of a careful survey of an important 4 
river, such: for = 1nstance —ase7iae 
Winnipeg river, all the above features 
are included. 


This work when completed forms 
the technical basis of administra- 
tion and also serves very materially 
to promote development in that — 
interests desiring power can obtain, 
without either delay or cost, in- 
formation that will quickly narrow 
down their search to two or three 
generally suitable sites. Further 
field examination is not the province 
of government engineers, the devel- 
Oping interest now takes charge 
and having, with the advice of its 
own engineers, selected the site 
desired, it must proeeed with the 
close detailed surveys necessary to 
design the proposed works in detail, 
figure accurately the quantities and — 
costs and secure such additional. 
detail information as may be neces- 
sary to the preparation of working 
plans. . 

While the interests developing 
power carry out the actual construc- 
tion it is necessary for them to 
submit their plans and specifications 
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for approval. Such approval is 
only accorded after the Government 
engineers are satisfied that the works 
will be stable and will conform to 
the general scheme laid down for 
the river as a whole. It is further 
necessary for the works to be under 
Government inspection while under 
construction so that there can be no 
question that they are erected in 
conformity with the plans and that 
the materials and workmanship do 
not transgress the approved specifi- 
cations. 


Annual Report of Domin- 
ion Water Power and 
Reclamation Service 


The Dominion Water Power and 
Reclamation Service of the Depart- 
ment of the Interior of Canada has 
recently issued the annual review 
of its activities for the fiscal year 
ending March 31, 1924. During the 
period covered by this review the 
Dominion Water Power Branch and 
the Reclamation Service were amal- 
gamated, and the annual reports 
formerly issued by each organization 
are now combined in one report, 
which describes the various adminis- 
trative responsibilities of the com- 
bined services under three main 
divisions of activity, namely,— Water 
Power, Irrigation and Drainage. 
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The report just published (135 
pages with 18 plates and 7 tables) 
describes under the section on Water 
Power the administrative and in- 
vestigatory responsibilities involved; 
the method of co-operation with che 


_provincial authorities in the conduct. 


of the Dominion Hydrometric Sur- 
vey, and the scope of this work dur- 
ing the period under review; the 
available and developed water- -power 
in Canada as at February 1, 1924; 

the use of water-power in the mining, 
pulp and paper and central electric 
station industries in Canada; and 
the utilization of water- -power in 
Canada in relation to coal produc- 
tion, importation and consumption. 


The Reclamation section of the 
report describes the surveys and 
inspections made for irrigation, do- 
mestic water supply, and drainage 
purposes during the year under 
review; the irrigation undertakings 
in operation, under construction or 
projected which are under the super- 
vision of the department: the drain- 
age schemes constructed or investi- 
gated by the Dominion: and research 
work in connection with the duty. 
of water for irrigation, alkaline and 
other soils, rotation of crops and 
climatology. 


Copies of this report will be sup- 
plied free of charge on application 
to the Director of Water Power and 
Reclamation, Ottawa, Canada. 


O.M.E.A Summer Convention. A.M.E.U. 
At Niagara Falls, Ont., June 24 and 25, 1925 
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Interior of Queenston power house looking North as it appeared April II, 1925. 
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Port Arther Transformer station at Bare Point, construction showing 
110 kv. structure and busses. 
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Measurement of Natural Light During the 
Solar Eclipse of January 24, 1925 | 


By G. G. Cousins, Illumination Laboratory, 
Hydro Electric Power Company of Ontario 


HE total eclipse of the sun 
on January 24, possibly the 
most extraordinary event 
in the lives of most people, 

has passed into history and is 

practically forgotten. 

A total eclipse furnishes an oppor- 
tunity for the scientist to secure 
information that can be obtained 
in no other way. Consequently, 
expeditions and parties of observers 
are organized for observations and 
tests of many kinds during such an 
unusual phenomenon. For the first 
time in history an extensive or- 
ganized attempt was made to obtain 
measurements of the natural light 
conditions before, during and after 
a total eclipse. 

Mr. Preston S. Millar, General 
Manager of the Electrical Testing 
Laboratories, acting upon the request 
of President Crittenden of the Il- 
luminating Engineering Society, was 
. instrumental in the organization of 
nine expeditions at various locations 
along the path of totality to make 
the necessary measurements. Five 
other independent parties later added 
their results to those obtained under 
Illuminating Engineering Society 
auspices so as to make a more com- 
prehensive collection of data and 
information. 

Eachs< party. ..consisted. «of. ~a 
supervisor, time-keeper, photometric 


observers, a recorder for each of 
the latter and recorders of general 
conditions. 

The Toronto Chapter of the Il- 
luminating Engineering Society was 
one of the first to respond with an 
organized expedition with a personnel 
as follows: 

Professor G. R. Anderson, Uni- 

. versity of Toronto, in charge. 

W. H. Woods, Toronto Hydro- 
Electric System, measurement 
of horizontal illumination. 

K. B. Jackson, _ University of 
Toronto, measurement of sun 
corona. | 

Geo. G. Cousins, Hydro-Electric 
Power Commission Labora- 
tories, measurement of sky 
brightness. | 

W. McGregor, 
Works’ A. G. Plumpton, H.E. 
P.C. Laboratories; W. Sang- 
ster, University of Toronto; 
Recorders. 

Daylight is considered to be made 
up of two components, the direct 
light from the sun and the reflected 
light from the sky, and during total 
eclipse of the sun a third one enters 
upon the scene,—the light from the 
sun’s corona. The plans provided 
for the measurement of each of 
these quantities separately. 
required a somewhat different 
method and arrangement of appar- 
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atus and Sitied the nature of the 


problem precluded the use of labora- 


tory methods, the work was done 
in the field with portable photo- 
meters. 

From the start it was known that 
tremendous photometric difficulties 
would be encountered due to the 
great range in light intensities, which 
it would be required to measure, and 
to color difference between natural 
light and the comparatively yellow 
light of the comparison lamps of 
the photometers. Portable photo- 
meters for the measurement of il- 
lumination are rarely called upon 
for the measurement of intensity 
variations greater than the order 
of 200 to 1.. The only advance in- 


formation available regarding the 


intensity during totality was that 
the conditions were similar to full 
moonlight. Consequently the in- 
tensity range from before and after 
totality to totality would be of the 
order of 1,000,000 to 1. To overcome 
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this extraordinary range sets of 
combined absorption and color filters 
were provided. Each set included 
seven filters,. yellow ones to alter 


daylight to comparsion lamp color 


when daylight was high enough for 
their use and blue ones to alter 
comparison lamp color to daylight 
color when daylight was too low 
for the normal range of the photo- 
meter. 2 

In all the expeditions 30 optical 
photometers, 1 photoelectric cell 
and 1 thermopile were used. All of 
the optical photometers required 
some modification or alteration to 
fit them for the problem in hand. 
The modifications consisting princi- 
pally in providing for quick changes 
of filters and adding horizontal and 
vertical protractors where necessary. 

The success of the undertaking 
depended very largely upon the 
preparation as it would obviously 
be impossible to check or repeat any 
questionable observations and the 


fig. I. Locations at which Photometric Measurements of Natural 
Light were made during Solar Eclipse. 
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time during totality, the critical actual operation of the instruments. 


moment, was too short to permit Consequently, the utmost care was 
of any adjustment other than the necessary to provide for the smooth 
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working of every detail of the 
apparatus. , 

The facilities of the Illumination 
Laboratory of the Commission in- 
cluded all that was necessary for 
the adjustment and calibration of 
the instruments used by the Toronto 
party. On Thursday, January 22nd, 
the local party assembled at the 
laboratory with all the apparatus 
that was to be used, three photo- 
meters and the necessary electrical 
accessories. The instruments were 
carefully calibrated and adjusted. 
Following this a rehearsal was held 
on the roof of the laboratory, each 
individual conducting his own part 
of the programme, making measure- 
ments of the conditions of fading 
daylight (sun corona excepted) which 
were continued until complete dark- 
ness had set in. By means-of-this 
each one was enabled to try out 
his own equipment and to become 
familiar with the range of illumina- 
tion covered by the various filters 
and the conditions governing their 
use. 


The Toronto party gladly accepted 
an invitation from Professor Chant 


to join the astronomical expedition 
at Long’s Corners. Some members 


of the party went to Long’s Corners 
on Friday, selected a suitable loca- 
tion for the work, set up the instru- 
ments and had a thorough tryout 
in the evening. On Saturday morn- 
ing, all instruments were ready for 
measurements shortly after 7.00 and 
measurements were started about 
7.45 and continued until about 9.30. 

Although the sun rose into clear 
sky, it soon disappeared behind 
heavy clouds and it was obvious 
that no measurements of corona 


light would be possible. | Conse- 
quently, Mr. Jackson changed over 
to the measurement of total illumina- 
tion. 

The Rochester and Toronto (at 
Hamilton) expeditions were the only 
ones so unfortunate as to fail to have 
a clear exposure to the total eclipse. 
All the others encountered clear sky 
around the sun at the critical time 
although the sky was speckled with - 
light.clouds at other times and at 
other parts of the sky. 

Fig. 1 shows the location of the 
various expeditions along the path 
of totality. _ 

All of the parties encountered very 
cold weather and most of them, high 
wind in addition. Instruments of 
the types used are very difficult 
to manipulate with gloved hands 
and the combination of low tempera- 
ture and high wind would render 
bare fingers useless in a very few 
minutes due to their becoming be- 
numbed. Consequently every ad- 
justment, observation, manipulation 
and record had to be made under a 
very severe handicap. Some of the 
parties encountered trouble due to 
eyepieces of the instruments frosting 
and with some others adjustments 
of the instruments jammed due to 
jow temperature. 


Owing to the weather conditions 
low temperature, wind and clouds 
a high degree of precision cannot be 
expected. A cloud may obscure the 
sun at one moment, causing a low 
reading of intensity, and a moment 
later may reflect sunlight and cause 
a high reading. Allowing for all 
these uncontrollable variables a very 
fair agreement was secured among 
most of the results secured. 
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Fig. 2 shows the plotted results candles may reasonably be assigned 


of the sun corona measurements. as the intensity due to the corona 
An average value of 0.013 foot during the total eclipse. Measure- 
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Fig. 4 


Party on top of Mount Beacon. 

The Rochester party. 

A photometrist and recorder of the Montauk party. 

Masks were worn to protect the taces from the bitter wind that 
was blowtng. 

Toronto party at Hamilton, flashlight taken during the tryout 
on Friday evening. Two photometers at the right were con- 
nected to a recording chronograph, providing an automatic 
time record for each measurement. 

The Boston party near Norwich, Connecticut. 
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The edge of the band of totality across Manhattan Island, determined by 
observers. The shadow was superimposed upon the photograph by photo- 
graphic means. 
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ments of full moonlight made during 
the following full moon showed that 
the corona -intensity was about 
0.845 of the full moon intensity. 
Measurements of sky brightness 
were included in the programme in 
order to determine as well as possible 
the proportion of daylight that is 
due to sunlight reflected from the 
sky. For this purpose locations of 
the sky were selected at different 
altitudes and azimuths from the 
sun so that the horizontal illumina- 
tion could be calculated from the 
brightness values at these points. 
Fig. 3 shows the results of total 
illumination on a horizontal plane 
plotted for a time period of 6 minutes 
before and after totality. The effect 
of the heavy overcast sky at Hamil- 


ton (measured by the Toronto ex- 
pedition) is quite apparent. Before 
the period of totality was reached 
flash lamps were called into use for 
reading the instrument scales, it - 
being impossible to read the time 
from a watch by natural light. For 
the value of illumination on a hori- 
zontal plane during totality 0.25 
foot candle has been assigned, this 
value applies to those locations 
where the eclipse was exposed. 

The values given as test results 
are tentative and may be revised 
after a more detailed study of the 
records. 

In spite of the very severe condi- 
tions under which the Toronto party 
worked its members were gratified 
by the smooth working of all the 


hag? p: 


Photometer set up for measuring the brightness of the sky 
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equipment from start to finish. Ex- 
cept for Professor Anderson’s watch 
stopping when he laid it on a box 
nothing occurred to mar the carrying 
out of the programme insofar as 
the apparatus was concerned. 


~The color filters used were fur- 
nished by the Electrical Testing 
Laboratories. 

The writer is indebted to Mr. P. S. 
Millar for data and some of the 
illustrations used in this article. 
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Electricity to the Rescue 


PRING work is beginning 
and summer work looms 
aheac: and ~ on past that 
again we — can -see- winter 
with long hours of darkness when we 
grow discouraged because our plans 
for winter reading and sewing are 
frustrated by lamplight that will 
grow dim. Is there no good fairy 
to break the circle and start us ona 
new and easier and lighter path? 
Indeed there is. ‘‘The Farmer’s 
Advocate” has been out on the 
trail of that ood fairy and has 
found that wherever electricity has 
come to the home, it has made all 
the difference possible. ‘‘We would 
not want to stay on the farm if we 
had to do without it now,’ says the 
busy women, as they tell the story 
of just how electricity helps them. 
“What is the very best service 
it gives, the one thing that makes 
the most difference?’ we asked, 
thinking of washers and stoves. 
“Light,’’ was the unanimous reply. 
‘‘No lamps to clean and fill, in the 
first place, but most of all, no dim 
twilight hours when we want to 
work or read. The children have a 
good light to study by, and we don’t 
have our hearts in our mouths for 


fear they tip over a lamp some day 
when their play gets exciting. We 
have light, real light, for as many 
hours of the day as we want to use 
it. And we don’t have to carry a 
lamp every time we go down cellar!” 

Yes, there is a charm about those 
buttons on the wall which will at a 
touch flood the room with light and 
even send lght ahead to the cellar 
or upstairs so that no one need ever 
make perilous journeys in the dark. 
But our servant, electricity, having 
lighted our home, proceeds to sim- 
plify all the work. Here in the kit- 
chen is the spotless stove. One of 
the first things one notices is that 
when a stove is more like a table 
than a box, there are no dark and 
dusty corners underneath and behind 
to cause work and defy the broom. 
A stove with four “burners” and a 
capacious oven seems the favorite 
size and proves equal to all the needs 
of the farm kitchen, indeed, the 
housewives find that they rarely 
use the whole stove. 

“Just what is there about this 
stove so much better than the old 
range?’’ 

Chiefly, it would seem, the placid 
good-nature of the thing, which will 
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permit a busy woman to do her 
work upstairs or outdoors with a 
mind at peace knowing that she 
won't need to run to the kitchen 
every little while to put a stick in 
the stove, or to see if anything is 
burning. So a mind at rest from these 
petty daily worries seems the great 
boon confirmed by the efficient 
stove. But it has many other 
virtues. A little slower, perhaps, 
but that only means starting things 
just a bit sooner. Once started they 
cook at an even temperature, ac- 
cording to the heat one has allowed, 
high, low, or medium. Food may 
cook at all the different temperatures 
at the same time 9n the same stove. 
Oven cooking is especially good, and 
with these ovens, which are so won- 
derfully insulated and hold their 
heat so long, many things may be 
simply left to cook with all the heat 
turned off so that there is no danger 
that they will burn. Some house- 
keepers find a slight disadvantage 


_in the absence of the hot-water tank 


to which they had grown accustomed 
before electricity came to the house. 
But on one busy dairy farm where 
endless hot water is needed for 
washing bottles and other equip- 
ment, they heat this water on the 
electric stove all summer and still 
the monthly cost was not over seven 
dollars, though in addition to the 
hot water, all the meals had been 
cooked by electricity, with two big 
bakings weekly ;the washing machine, 
lights and other appliances all doing 
duty. They seemed to think it 
well worth the money, though a 
quarterly bill for $50.00 (including 
service charges) had looked big the 
first time it came in. In the same 


household in winter-time, when a 
stove is used for heating and at the 
same time takes care of the supply 
of hot water, the electric cost was 
about 2.00 monthly. 

The washing machine speaks for 
itself, with a big wash completed in 
two hours. Speedy work because 
the machine runs itself once started, 
and while it is taking care of one lot, 
the women can leave it to itself 
while they sort and shake and hang 
out other lots: It is an efficient, 
labor-saving, excellent household as- 
sistant. 

After washing comes the ironing, 
and the electric iron has a place all 
its own in the hearts of the busy 
women. They remember the days 
when they rushed through their work 
no matter how hot or how tired 
they might be, so that they could 
take advantage of a big fire to get 
the ironing done. Baking and ironing 
were often run together, so that 
there need not be another big fire 
just to heat irons. Now there is no 
need to do ironing at any special 
time. It can be done in installments, 
or left till the cool of the evening, or 
otherwise fitted into the day at 
the convenience of the housewife. 
No wonder women think the iron 
one of the great boons of an electric 
age. 

And most houses where there is 
electricity at all just naturally in- 
clude a toaster in the equipment. 
We must be fond of toast, for we 
all want a toaster as soon as the 
house is wired. And while few have 
vacuum cleaners, yet all are planning 
to have them. 

The houses along the road we 
travelled were using Hydro power, 
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and they had some very nice things 
to say of the Ontario service. Not 
that they think it faultless. The 
service .chafge is. counted a bit 
high, from the point of view of 
those who pay the bills, but they 
all agree that- doubtless it is as 
reasonable as possible, and they 
look forward to the day when more 
and more will use the service and so 
cut down the cost of all. 


As for the actual cost, it is reckoned 
well worth the money. Here is a 
house with light, stove, washer, 
iron-and. toaster, “the-totalvccost 
running to about $100.00 a year. 
One woman does the work alone 
and the house is spotless. If it were 
not for her good fairy travelling 
up the lane on those wires she would 
need. to hire help for at least part 
of the year, and the cost would be a 
good deal more than $100.00. And, 
of course, she might not be able to 
find help, in which case she would 
do her best at the cost of her own 
health and strength. How many 
women have done that—with a bill 
in the end that ran to many dollars, 
though dollars were the least part 
of the payment required! 

It costs money in the first place 
to get the electricity into the house. 
Just how much it will cost depends a 
good deal on how many of the neigh- 
bors are sharing the service and how 
far one’s house is from the road. 
That dairy farm set away back had 
a bill of nearly ninety dollars for the 
wiring up the lane. Had they chanced 
to build their house literally by the 
side of the road the bill would have 
been much less. Another farm along 
this road had to choose between 
buying a car and installing Hydro. 


They chose Hydro at a total cost.of 
$200.00 less than the car they would 
have bought. They will have the 
car too one of these days, but in 
the meantime there is a busy woman 
well content and a family that knows 
they made the right choice. 


The stove and the washer are the 
two big items on the household bill. 
Experience shows that the stove 
comes first with most women. As 
soon as they can afford to invest the 
money or can see their way clear to 
make regular payments on the in- 
stallment plan, they want the stove. 
Once’ the first’ ‘cost can. “be “sur= 
mounted, there is no question of 
the efficiency of electricity for cook- 
ing. Women who have tried both 
tell us that the cost of operation is 
less than for coal oil stoves. Those 
who have wood lots and have been 
accustomed to getting their fuel with- 
out cost are the only ones who are 
out of pocket by using electricity. 
—The Farmer’s Advocate. 


Pepper and Salt 


sometimes I sit and wonder, dis- 
content, / 

About the little place I mll-in- this 
great scheme of things— 

An operator—nursemaid to a water- 
wheel— 

Answering telephones—writing logs, 

And ever listening to the endless roar 

The generators make. 

When I was young—Oh, well, you 
know how youngsters dream— 

I was a mighty engineer; I’d build 
a bridge three miles across; 


A project which would rival Muscle 
Shoals; 
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A railroad vast with no beginning 
and no end. 


And now—it’s time to read the 
meters once again 


And write the log. ; 

But sometimes when my shift is done 

I climb the hill up by the dam 

And look across the country that 
I’ve learned to love, 


As God’s own land, 

And see a myriad specks of light— 

Each light a home—each light kept 
burning 

By my noisy wheels. 

And then I understand, and almost 
feel content 


To know I guard the light—I help 
to make these homes. 


Of course I know they never think 
of me, 


But if they did I know a thousand 
mothers’ lips 


Would frame a prayer, ‘God bless 
the men who guard the light.” 


At such a time I do not wonder, 
discontent, 


About the place I fill in this great 
scheme of things. 


—Pactfic Light & Power Co. Bulletin. 


Doctor Says Man Run By 
“Dry” Cells 


Man has been likened to many 
things—at times. Darwin said that 
he was once a monkey. Some of us 
still are. Dr. Woods Hutchinson 
likened a man to an internal com- 
bustion engine, within whose mech- 
anism the sugar taken into the 
system became, by chemical pro- 
cesses, alcohol. 


Now comes science again to the 
fore. Another doctor, this time a 
surgeon, Dr. George W. Crile of 
Cleveland, smashes the quite appeal- 
ing distillery idea advanced by Dr. 
Hutchinson and offers a substitute— 
a quite unsatisfactory one—the idea 
that man is operated electro-chemi- 
cally and that he, marvelous to 
relate, is made up of some 28,000,- 
000,000,000 “electric cells’’—dry bat- 
teries, perhaps. 


The human emotions—love, hate, 
fear, and the others—according to 
the learned doctor, are merely stimu- 
li, liberating currents of electrical 
energy to roam around within us in 
certain defined paths. Each of the 
twenty-eight odds and ends of tril- 
lions of cells—dry batteries—no, 
“wet’’ batteries, says the doctor, 
have positive and negative poles, 
without which we will agree no 
battery, wet or dry, is complete. 
Of these, the brain cells, it seems, 
are the most positive, while those of 
the liver are the most negative. 


Here, then, is what has been the 
matter with our liver all this time. 
Avaunt, calomel and nasty-tasting 
nostrums. Let us short our recalcit- 
rant livers, or ground them, or 
insulate them against the high- 
voltage indigestion germs found in 
rich food. Here is an opportunity 
for a real combination, by which 
these electrical emanations may be 
harnessed, synchronized and a new 
type of central station developed, 
and the ultimate consumer protected 
from the vagaries of rainfall and 
the price of oil.—/Journal of FElec- 
tricity. 


184 


THE BULLETIN 


UNIVISION 


Hypro News [tems 
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Central Ontario System 


Extensive changes are being made 
in the L. T. switching arrangements 
in the Osawha substation and addi- 
tional feeder panels are being in- 
stalled to take care of Oshawa’s 
growing industrial load. The outside 
work involves bringing all the L. T. 
feeders underground below the C.N. 
R. tracks to an outside distribution 
tower. The work is proceeding 


satisfactorily. 
* * * * 


A line is being built at Bowman- 
ville to serve the large training school 
established by the Ontario Govern- 
ment outside the town. The Rotary 
Club is taking particular interest in 
the establishment of this school. 


* * * ** 


The Roy-Wolfe Brewing Co. at 
Belleville have made a contract with 
this Commission for the supply of 


150 h.p. 
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Niagara System 


The Hamilton Commission is pre- 
paring plans for a new substation 
at Hughson Street. The present 
station at Hughson Street is inade- 
quate to take care of the increase 
in load, and a new building with 
modern equipment is necessary. 
Plans are also being prepared for a 
new garage to handle the trans- 


portation equipment belonging to 


the System. 
* *k | 6 * 


The Windsor Hydro-Electric Sys- 
tem is making arrangements for 
the installation of an additional 
transformer in the new substation. 
The new transformer will be three 
phase, 5000 kv-a. At the present 
time the substation is equipped with 
the following three phase trans- 
formers— 


3—1500 kv-a 
a o000. * 
E000; 


Approximately ten years ago the 
Windsor substation was equipped 
with 750 kv-a three phase trans- 
formers, but the rapidly growing load 
has necessitated the use of larger 


units. 
* * * * 


The Hydro-Electric Power Com- 
mission of. Ontario has recently 
opened an office in Dundas to be 
used as a field office for the opera- 
tion of the Dundas Rural Power 
District. 


* * ** * 


East York Township, which was 
formerly part of York Township, 
is arranging to take over the opera- 
tion of the light and power distribu- 
tion system in the Township. This 
System has up to the present time 
been operated for the Township by 
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the Toronto Hydro-Electric System. System will take place as of June 
The separation from the Toronto Ist, 1925. 
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List of Electrical Material, Devices and Fittings 


Approved by the Hydro-Electric Power Commission 
of Ontario in April, 1925. 


Appliances - 
Beatty Bros. Limitep, Fergus, 
Ont. 
Electric Washing Machine, ‘“‘Cat- 


acart 
* * * * 


Tue NATIONAL Evecrtric HEATING 


Co., Lrp., 544 Queen St. E., Toronto. 


Electric Soldering Iron. 
Electric Curling Iron. 
* * * * 
THE CANADIAN FairRBANKS-MorsE 
Co., Lrp., 26 Front St. W., Toronto. 
‘‘Fairbanks-Morse’’ Motor-operat- 
ed Shallow Well Water Systems, 
Style Nos. 6501 to 6505 incl., 4237 
to 4239 incl., 4245 to 4247 incl. 
f * * * * 
THE LELanp Evecrric Co., Day- 
ton, Ohio. 
“‘Leland’’ Motors. 
* * * *k 
J. H. Connor anv Son, TD... 
22 Lloyd St., Ottawa, Ont. 
Electric Washing Machines, ‘“‘Good 
Housekeeper”’ and ‘‘Economy”’. 
* * * * 
REED AND CAMERON, 188 Adelaide 
St. W., Toronto. 
Electric Table Stove, Type A. 


* ** * * 


THERMO ELECTRIC, LIMITED, 
Brantford, Ont. 
“Thermo” Tubular Element, Type 


B, Electric Water Heaters. 


Single Unit Immersion Heaters, 
Gat Nose-olw> 52-61, 6220716 7 
PLO 1205-210; -220; 310; 3202-420: 
520. 

Twin Unit Immersion Heaters, 
Cat. Nos. 752 and 1020 respectively. 

Twin Unit Circulation Heaters, 
Gate Nos: +1102; 1202;--2102, 9203! 
3102, 3202, 4202, 5202, 7502 and 
10-202: 

* * * * 

MESSERVEY’s INDUusTRIES, INc., 
257 Washington St., Buffalo, N. Y. 

Christmas Tree Lighting Sets, 
CordaNe al, .Cord Neo 2 

* * * * 

*IvES MANUFACTURING CorpP., 
Tue, Bridgeport, Conn. 

Toy Transformers, Cat. No. 204. 


* * * * 


“UNIVERSAL ELECTRIC STAGE 
LiGHTING Co., 321 W. 50th St., New 
Y-OtlewiN Y.: 

Lamps—Arc, Type D.C., ‘‘Kliegl’’. 


* * * * 


*Devco-Licut Co., Dayton, O. 

Electric Lighting Plants (As listed 
on Underwriters’ Laboratories card 
dated June 29, 1922). 


* * * * 


*GIBB INSTRUMENT Co., Bay City, 
Mich. 7 

Gibb Welding Machines Co. (Sub- 
mittor), Bay City, Mich. 
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Electric Welding Machines. Trade 


Name, ‘“‘7eus’’. 
ee ae 


*CUNRIND A @NVERGr COses elarimds, 
lowa. 
Electric Washing Machine, ‘‘Clar- 
inda’’. 
* * * * 


Fixtures 


S. ROBERT SCHWARTZ & Bro. 
546 Broadway, New York, N. Y. 
Portable Electric Lamps. 
* * * ok 
THE Crown ELECTRICAL Merc. 
Co. Limitep, Brantford, Ont. : 
Portable Electric Lamps, ‘‘Crown’’ 
* * * * 
Cart Austin: &;@o., 266, King 
ot. W.;.. Toronto: 
Portable Electric Lamps. 
* * * * 
SOHINN = NIFGZaG@O Maw...) G.,in4 
Whiting St., Chicago, Ill. 
Lightning Arrester, Type S.1. 
* * * * 


Fittings 


BENJAMIN Erectric Mrc. Co. or 
CANADA, LTp., Toronto. 

Medium Base Receptacles, Cat. 
No. 86608, 88223. 

Medium Base Sockets, Cat. Nos. 
79480, 79481. 


* * * ** 


SMITH AND STONE LIMITED, George- 


town, Ont. 


Medium Base Receptacles, “‘S. & 
So 

For outlet box Cat. No. 1353. 
Sign Receptacle, Cat. No. 1113. 

“S-S.”’ Porcelain Cleats; Porcelain 
Tubes and Bushings. 


* * * * 
“BEAVER MAcHINE & Toot Co., 
Inc., Newark, N.J. 
"Beaver? .Curtent laps Cate No: 
BA 


* * * * 


ELECTRIC STAGE 
S21 Ss We O0Lheeote 


*UNIVERSAL 
LIGHTING: Coe 
New York, N. Y. 

Receptacles for Attachment Plugs 
and Plugs (As listed on Underwriters’ 
Laboratories card dated November 
1721922): 


Miscellaneous 


*BEAVER MACHINE & TooL Co., 
Inc., Newark, N.J: 
Gord:Sets, Cat. Nos. K-1, K-2 and 
K-3. 
* * * * 
*NORTHERN ALUMINUM Co., LTD. 
Sterling Rd., Toronto. 
Rigid Aluminum Conduit. 
* * * * 
*These devices are under the 


Underwriters’ Laboratories re-exam- 
ination or label service. 
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Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 
Municipal Officials advise of any corrections that should be made. 


—Editor. 
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USED EQUIPMENT 


AND > 


NEW SUPPLIES 


Released from the 
Queenston-Chippawa Development 


FOR SALE 


We offer many items representing an investment amounting to 
thousands of dollars—which are ready for immediate disposi- 
tion. Why not advise us just what you desire and we will be 
glad to send you details covering what we have available. 


TRANSFORMERS 
MOTORS 
COMPRESSORS 
CHANNELLERS 
CONCRETE MIXERS 
CONVEYORS 

ROCK CRUSHERS 
REVOLVING SCREENS 
ROCK DRILLS 
HOISTS 
LOCOMOTIVES 
STEAM SHOVELS 


ELECTRIC SHOVELS 
WINCHES 

MACHINE SHOP EQUIP. 
LINE MATERIAL 
BUILDERS SUPPLIES 
TRACK MATERIAL 

BAR IRON & STEEL 
WATER PIPE & FITTINGS 
CONDUIT PIPE & FITT’GS 
SMALL TOOLS 

TRACK TOOLS 
ELECTRIC SUPPLIES ETC. 


Let us send you our Booklet. 


Hydro Electric Power Commission of Ontario 
CONSTRUCTION DEPARTMENT 


190 UNIVERSITY AVE. 


- TORONTO, ONT. 
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How Hydro Lamps 
~ Pertorm 


Recent Life Tests made on groups of HYDRO 
LAMPS reveal wonderful performance. 


TALK ABOUT LONG LIFE — HERE YOU HAVE IT 


75W. 125V. Argon - - 2562 hours 
1isYoueOnn © || eaeennae: =< i= >t 40356——-* 
LOO 2120 8 ee ee S02 
TOO SS ALLS So oe ee 


100 ‘‘ 6.6 Amp. Series - 8578 ‘ 
50‘ 120V. Mill Type - 3844 ‘°° 


Many other Tests made on other sizes of Lamps 
show equal and better performances still. 


Can you afford not to use 
HYDRO LAMPS? 


Show these results to your customers and 
have them 


BUY HYDRO LAMPS 


Hydro Electric Power Commission of Ontario 
SALES DEPARTMENT 
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Sir Adam Beck’s Letter of Submittal 
of the Seventeenth Annual Report 


of the Hydro-Electric Power Commission of Ontario. 


To His Honour THE HONOURABLE 

HARRY CoOCKSHUTT, 

Lieutenant-Governor of Ontario 
May It PLeAsE Your Honour: 

The undersigned has the honour 
to. present to your Honour the 
Seventeenth Annual Report of the 
Hydro-Electric Power Commission 
of Ontario for the fiscal year ending 
Octobers'31, 19024. 

This report covers all of the Com- 
mission’s activities and also embodies 
the financial statements of the muni- 
cipal electric ultilities operating in 
conjunction with the various systems 
of the Commission and supplying 
electrical service to the people of the 
Province. The financial statements, 
the statistical data, and the general 
information contained herein have 
been so arranged as to present clearly 
and concisely every important fea- 
ture of the Commission’s operations. 

The Report deals with all phases 
of the operations of the Commission 
for the past year with respect to nine 
systems to which are connected 386 


municipalities, including 131 town- 
shipss and rurale districts, and. .03 
industrial companies. The Report 
also shows the cumulative financial 
results for the various periods during 
which operation has been maintained. 

Industrial conditions throughout 
the Province during the year have 
improved but are still below normal, 
with the result that there is not yet 
a rapidly increasing demand for 
power for industrial uses. Notwith- 
standing this general industrial con- 
dition, there has been a considerable 
growth in the demand for power on 
nearly all systems, and on several 
systems the Commission has reached 
the limit of the capacity of the exist- 
ing generating plants. It is, there- 
fore, necessary for the Commission, 
on practically all systems, to make 
arrangements to secure additional 
power developments to meet the 
ever-increasing demand. 

During the past year, special efforts 
have again been made by the Provin- 
cial Government, by the municipal- 
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ities of the Province and by the 
Hydro-Electric Power Commission 
to secure permission to commence 
construction of the power develop- 
ment works in the international 
portion of the St. Lawrence river. 
Delay in securing the permission 
sought must result in accentuating 
the power shortage that is rapidly 
materializing. 

A gratifying feature of the Com- 
mission’s operations during the past 


year is the remarkable increase in 
the demand for electrical energy in 
the Thunder Bay system. Not only 
is this system in excellent financial 
condition, but the contracts for 
electrical energy are such that an 
aggregate of 70,000 horsepower is 
under agreement, while additional 
applications have been received from 
customers such as will bring the 
early possible future load to about 
90,000 horsepower. This great de- 
mand has compelled the Commission 
not only to increase existing plants 
to their maximum capacity, but to 
determine also the means by which 
a large increase in power-producing 
installation may be provided in order 
to serve the rapidly growing needs 
of this important section of the 
Province. 

The following tabulation (Table 
No. 1) shows the growth in load 
in the various systems during the 
year: 


DISTRIBUTION OF POWER TO SYSTEMS 
20-MINUTE PEAK HoRSEPOWER 


System 
Niagara system and export 
Georgian Bay system. . 
Muskoka system. . 
ot. Lawrence system... 
Rideau system. 
Thunder Bay system. 
Ottawa system. 


Central Ontario and eri ae 


oo Mee 6 


Nipissing system...... 


Lotalce 


oA set iyo Sha en te? comers 


October October December 
1923 1924 1924* 
592 775 <5 “SSIs 77 Oy 4 O02 et 
13,095 15,449 15,529 

T,415 1,560 TH OZ 
5,377 4,998 5,112 
35137 2,694 2,607 
10,958 34,200 37,500 
12,528 13,206 14,708 
375332 34,892 20,22 
1,709 2,429 2,218 
685,486 691,198 780,789 


*The December loads are also shown for 1924, as many varying factors 
make it difficult to show from the October conditions of 1924 the real growth 


of the systems’ loads. 


Table No. 1 
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It will be observed that the 
financial statements embodied in 
this Report are presented in’ two 
main divisions, namely, a division— 
Section IX—which deals with the 
operations of the Commission in the 
generation, transformation and trans- 
mission of electrical energy to the 
co-operating municipalities, and a 
division—Section X—which deals 
with the various operations of the 
municipalities in the localized dis- 
tribution of electrical energy to con- 
sumers. 


The cumulative results to date 
of the operation of the several sys- 


Iiocana SyStem 62.0 mane oe 


Georgian Bay system... .. 
Muskoka system. . 
St. Lawrence system. . . 


Rideau system. . 


Sumner. Day Systems cs. 5 fe 
Bieawa system. 2) torent ee. 
Central Ontario and Trent system... . 
Prpisciie systems i272) ee eS 
Service buildings, construction plant, stores, etc . 


Hydro-electric railways... 72 a... 


eee) eh sey .O:) 6 O86 Othe 8 |\6-7 8) 


oe Wee OL Cel cer eee) (oe Lee Ye. 6) 


tute sie” ey see Vote se > 6 18 8  & 


6g Chea w 6 pee SL wile, oe) (es 6-6 


Crop eC OR A Ce ee 


tems of the Commission as set forth 
in this Report demonstrate a remark- 
ably healthy financial condition. 

The total investment of the Hydro- 
Electric Power Commission of On- 
tario in power undertakings and 
hydro-electric railways is $190,027,- 
909.66, and the investment of the 
municipalities in distributing systems 
and other assets is $72,753,5096.31, 
making, in power and hydro-electric 
railway undertakings, a total invest- 
ment of $262,781,505.97. 

The following statement (Table 
No. 2) shows the capital invested in 
the respective systems and municip- 
al undertakings: 


$148,469,979.78 
4,383,531.42 
387,314.97 
T,047,855.07 
1,081,913.40 
9,336,535.13 
30,265.98 
13,463,780.86 
1,012,252.20 
2,686,666.16 
8,127,814.69 


$190,027,909.66 


Municipalities’ distributing systems and other assets 


Sliys eteias ard ss. et 


Te Ne ye Bo ees 


72,753,596.31 


$262,781,505.097 


Table No. 2 
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It is gratifying to the Commission 
to be able once again to report that 
the revenue obtained from the con- 
sumers has been more than sufficient 
to meet the full cost of generating 
and transmitting the electrical energy 
as well as to provide for all operating 
expenses and the fixed charges of 
the municipal utility equipments. 

The Commission collected from 
the municipal utilities and other 
customers, for power sold, a total 
Sim 01 -$10/807,86043- 4 bis 4sum 
was appropriated to meet all the 
necessary fixed charges and to pro- 
vide for the expenses of operation 
and administration. After meeting 


Revenue from municipalities and other power customers.... 


Appropriated as follows: 


all charges there was left a net sur- 
plus of $725,708.55. 

The following statement (Table 
No. 3) summarizes the Commis- 
sion’s collections from municipal 
hydro-electric utilities and other 
power customers for the year and 
shows how the collections have 
been appropriated: | 

The following (Table No. 4) is 
a summary of the year’s operation 
of the municipalities which operate 
under cost contracts with th eCom- 
mission: 


The above covers only the muni- 


cipalities operating under cost con- 
tracts with the Commission. 


$16,897 ,866.73 


‘ 


Operation, maintenance, administration, 


interest and other current expenses.... 


$13,078,003.14 


Reserved for sinking fund, renewal of 


plant and equipment, and contingencies 


3,094,155.04 


10,172;158:80 


Net surplus after providing for all operat- 


ing expenses and necessary fixed 


CRALGCSSF a paren a tr nee ee 


fe” gta, Te” al el et ig, '6 lel a. ies ie Uwe Ie ene 


$725,708.55 


Table No. 3 


Total revenue collected by the municipalities: .°..... 5. 4e.. 
Mat OIL Wei ce mM, 2st. kee 
Operation, maintenance and administration. . 
Debenture charges and interest...... 


PP rocie iin «whee: Sinus 0 eee 


ae 16 Lele) 6 ee, 


Ce al Pe ae es 


eee pT tre re" fo 6 iets et As eet amet Le 


CO he oe fe ee) ne ey ogo e he ae eel ee 


$18,798,723.43 
$9,669,789.40 
4,088,584.18 
2,;902;790.13 
973,049.62 


17,634,813.33 


——_— 


$1,163,910.10 


Table No. 4 
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The total reserves of the Commis- 
sion and the municipalities for sink- 
ing fund, renewals, contingency and 
insurance purposes amount to 


_$39,040,538.32, made up as follows: 


Mebane avchetie 7 ss pe ELS 
Ceerviaisbay system. .°s.. 2. 
Mimo systema 3. eke ee 


Rideau system...... 


Pounder Bay systema: 2 eee 


PU GiaWAsSY Stet. cS tok ceo ae vey See 


Central Ontario and Trent SySsbeni ts. 


Nipissing system... .. 


pemace Diulldings ietc 4 sk oon 


Total reserves on Commission’s RTODeh Eye weet sky | 
Total reserves of municipalities... . 


Total Commission and municipal-reserves. /94'5-) 


The consolidated balance sheet 
of the municipal hydro-electric util- 


ities, on page 3009, shows a total 


cash balance of $1,748,912.34 and 
bonds and other investments of 
$1,329,622.58, being an increase of 
$648,970.39 over the corresponding 
assets for 1923. The total surplus 
in the municipal books now amounts 
to $16,170,142.49 and this is in 
addition to the depreciation reserve 
of $8,097,834.68. 

The following is a brief summary 
of the principal operations which 
are presented in greater detail in 
the body of this Report: 


NIAGARA SYSTEM 


The Niagara system embraces 
all the territory lying between Niag- 


Ao end Chea. eet Me! Kon oO hele eels! Le eh oa 


CIES ES) J Oreey (Oma RIe, ane ¢) “baie aalies leltw 


oe) ehae, seal ‘eee ™ ie. Ws) erie iw 0 “elt eve 


OOS BOT ORT CT a Sa aaa i kD ey De A a 


OS ES a os MR eae mA en yr 


Ce Oa Fe a ee as Grn eee ee 


ci cea 


ara Falls, Hamilton and Toronto 
on the east, and Windsor, Sarnia _ 
and Goderich on the west, as served 
with electrical energy generated at 
Niagara Falls. 


Pain tfa san eee ah, $11,019,998.43 


787,198.72 
A223 25,52 
206,470.96 
83,946.47 
52,500.09 
373.20-07 
1,016,720-25 
82,047.07 
878,007.37 
$14,772,561.16 
24,207,077.17 


In this system, the Commission 
has a total capital invested of 
$148,469,979.78 and accumulated re- 
serves of $11,019,998.43. 

The actual cost of power was 
$175,710.32 less than the amount 
of the estimate upon which the 
interim rates were based. The muni- 
cipalities show a net surplus from 
the year’s operation of $774,466.04 
after providing depreciation to the 
extent of $825,845.55. Only one 
municipality shows an actual deficit 
during the year, of $84.25, and this 
out of a total revenue of $15,964,- 
740.80. There has been a gradual 
increase in the number of customers 
and in the loads supplied to the 
municipalities. 

The sixth unit of the Queenston- 
Chippawa plant was put into oper- 
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ation early in the year, and all six 
units are now operating at full 
capacity. The seventh generator is 
being installed and will be put into 
operation early in November, 1925. 
Contracts for unit No. 8 have been 
placed and the work of installing 
this unit is well under way. The 
Queenston generating plant, the Elec- 
trical Development Company gener- 
ating plant and the Ontario Power 
Company generating plant, all of 
which heretofore have been operated 
as separate units, were this year for 
the first time combined, both as 
regards investments and operation. 
The average cost of generated power 
at which the municipalities were 
billed during the year included all 
operating and all.tixed 
charges on the three plants, includ- 
ing, for the first time, full sinking 
fund and depreciation on the Queen- 
ston-Chippawa plant. 


charges 


GEORGIAN Bay SYSTEM 


At the beginning of this year the 
Severn, Eugenia and Wasdells sys- 
tems were combined and for the 
first time appear in this Report as 
a unit known as the Georgian Bay 
system, the year 1924 constituting 
the year of initial operation of this 
amalgamation. These three systems 
since 1916 have been interconnected 
by means of transmission lines and 
have been interchanging power, but 
experience has proven the necessity 
of combining these various systems 
into a single system in order to 
secure greater economy in adminis- 
tration and, at the same time, to 
eliminate the complications involved 


under separate operation. The re- 
sults of the first year have demons- 
trated the advantages of such an 
arrangement. 


As now constituted, the Georgian 
Bay system consists of fifty-two 
urban municipalities and thirteen 
rural power districts, including the 
supplying of energy to four com- 
panies. The combined system serves 
that portion of the Province of 
Ontario which surrounds the south- 
ern end of Georgian Bay and lies 
to the north of the territory served 
by the Niagara system. It includes 
also the district surrounding Lake 
Simcoe. The generating output of 
the three hydro-electric plants at 
Eugenia Falls, Big Chute and Was- 
dells Falls, together with the capacity 
of the frequency changer station at 
Mount Forest through which approx- 
imately 1,000 horsepower is ob- 
tained from the Niagara system, 
exceeds 15,000 horsepower and the 
average load sold during the year 
was 15,690 horsepower. These fig- 
ures clearly indicate the fact that 
the various generating stations of 
this system are fully loaded. Dur- — 
ing the year, arrangements were 
completed for additional generating 
capacity obtainable at the South 
Falls development of the Mus oka 
system. At the beginning of the 
next fiscal year, the Muskoka system 
will be included in the Georgian 
Bay system. The Commission has. 
a total capital investment in this 
system of $4,383,531.42, and accum- 
ulated reserves for renewals, sinking | 
fund and contingencies aggregate 


$787,198.72. 


The actual cost of power during 
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the year was $74,211.78 less than the 
estimates on which the interim rates 
were based, and the municipalities, 
after providing for depreciation of 
$37,342.35, operated with a net 
surplus of $109,442.56. Five muni- 


_Cipalities operated with a small loss, 


aggregating $1,205.50, 
Muskoxa System 


The Muskoka system is supplied 


_ from a hydro-electric power develop- 


ment at South Falls on the Muskoka 
river and serves the municipalities 
of Huntsville and Gravenhurst. The 
Commission has in this system a 
total capital investment of $387,- 
314.97, and accumulated reserve 
ageregate $42,282.12. ; 


The actual cost of power during 
the year was $2094.32 less than the 
estimates on which the interim 
tates were based and the municipal- 
ities, after providing full deprecia- 
tion, operated with a net surplus 
of $5,116.04. 


As the installed equipment of this 
development was approximately 
1,500 horsepower and as the potent- 
lality of the Muskoka river at this 
situation—including the power sites 
at South Falls and at Hanna Chutes 
about a mile farther upstream— 
was capable of being developed to 
approximately 7,000 horsepower, 
arrangements were completed for 
increasing the development on this 
river. The plans involved the re- 
moval of one of the small units and 
the installation of two new units 
of 2,200 horsepower each at the 
South Falls site—known as generat- 
ing station No. 1—and one unit at 


Hanna Chutes of 1,550 horsepower— 


_known as generating station No. 2. 


Construction work covering these 
improvements has been progressing 
throughout the year and it is ex- 
pected that two of the new units 
will be in operation and under load 
during the early part of next year: 
the Hanna Chutes unit will probably 
be ready for operation about the 
first of 1926. 


ST. LAWRENCE System 


The St. Lawrence system serves 
the district immediately to the north 
of the St. Lawrence river between 
Brockville and Cornwall: the supply 
of power for the system being pur- 
chased from the Cedar Rapids Trans- 
mission Company, delivery being 
made from a point near Cornwall. 
Service is given to ten municipalities, 
six rural power districts and three 
companies. 


The Commission in this system 
has a total capital investment of 
$1,047,855.07 and accumulated re- 
serves for renewals, sinking funds 
and contingencies aggregate $206,- 
470.96. In the interim bills the. 
Commission collected $15,040.93 in 
excess of the cost of operating the 
system. The municipalities, after 
providing for full depreciation, ended 
the year with a net surplus of 
$40,825.70. Three municipalities 
had a loss of $1,587.31 in the year’s 
operations. 


A company taking about 1,500 
horsepower ceased operations and 
was disconnected from the system 
in March, 1924. Due to the loss 
of this load, the demand on the 
system was reduced, and on this 
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account the average power sold 
during the year was somewhat less 
than during the preceding year. 


RIDEAU SYSTEM 


The Rideau system serves the 
district in the vicinity of Smiths 
Falls, Perth and Carleton Place. 
Power is available from two gener- 
ating plants, one at Carleton Place 
and the other installed by the Com- 
mission at High Falls. Both are 
situated on the Mississippi river. 
The Commission also purchases 
power from the Rideau Power Com- 
pany of Merrickville. The Carleton 
Place plant was not in operation 
during the past year. because the 
capacity of this plant was not re- 
quired in order to provide the power 
requirements of the municipalities. 
The system supplied five muni- 
cipalities situated between the Otta- 
wa and St. Lawrence rivers, west 
of Ottawa. 


The water supply for this system, 
which is augumented by storage 
development on the Mississippi river, 
was adequate and thus the Com- 
mission avoided the necessity of 
operating any steam equipment to 
supplement the hydro-electric power 
supply available. The amount of 
power sold on the system was not 
materially increased over that sold 
in the previous year. The Com- 
mission, through the interim bills, 
collected from four municipalities 
$8,228.15 in excess of the amount 
necessary. In the case of the fifth 
municipality, an additional charge 
was made of- $1,749.40. All of the 
municipalities finished the year with 
an aggregate net surplus. of 


S17, FOL. LO. 


During this fiscal year this system 
commenced to pay sinking fund— 
one municipality having received a 
supply of power from the Commis- 
sion for a period of five years. 


THUNDER BAY SYSTEM 


The Thunder Bay system, which 
serves the district at the head of 
the Great Lakes, including the twin 
cities of Port Arthur and Fort 
William, with power from the power 


development at Cameron Falls on ~ 


the Nipigon river, has had a most 
successful year. The records of this 
system for the past fiscal year show 
a surplus of $52,560.09 after pro- 
viding for all operating, maintenance 
and administrative charges, as well 
as providing for the full yearly in- 
terest on the entire operating capital. 
This surplus is applicable for con- 
tingency and renewal reserves. The 
total operating capital of this system 
for the current year is $9,336,535-13- 


The load in the city of Port 


Arthur—the original customer of 


this system—which when the system 


was placed in operation four years. 


ago, was less than 7,000 horsepower, 
reached a peak during the year of 
over 21,000 horsepower. 
average load sold on the entire 


system for the year was 27,254 horse-. 


power and it is estimated that during 
the next fiscal year this will reach 
40,000. horsepower. 


During the year service was given 
for the first time to the Great Lakes 
Paper Company in Fort William. 
This company is now taking approx- 
imately 12,000 horsepower. During 


The total — 
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the year service was also resumed 
to the Nipigon Pulp Mill, which is 
now taking approximately 3,000 
horsepower. Arrangements were also 
made for giving service to Nipigon 
village through the substation at 
the Nipigon pulp mill. 


To provide for these increased 
demands it has been necessary for 
the Commission to install additional 
units, and consequently units No. 2 
and No. 4 have been installed and 
placed in operation during the year. 
Provision has been made for instal- 
ling units No. s and No. 6, which 
should be completed and under load 
before the close of the next fiscal] 
year. Arrangements have also been 
made for constructing a dam at 
Virgin Falls for the purpose of 
creating storage on lake Nipigon. 


CENTRAL ONTARIO AND TRENT 
SYSTEM 


The Central Ontario and Trent 
system serves the district bordering 
the north shore of lake Ontario lying 
between the territory on the west 
served by the Niagara and Georgian 
Bay systems and that on the east 
served by the St. Lawrence and 
Rideau. systems. The nucleus of 
this. system was the group of proper- 
ties formerly controlled by the Elec- 
tric Power Company, Limited, and 
operated by it through the agency 
of twenty-two subsidiary companies. 
These properties were all purchased 
by the province of Ontario on March 
I, 1916, and have been operated by 
the Commission as trustee for the 
Province since June 1, 1916. Since 
that date the system has been* 
greatly enlarged and expanded in 


order to meet the constantly grow- 
ing needs of the district. 

Twelve municipalities, ten of which 
have been connected to the system 
since the date of purchase, operate 
their own distribution systems under 
contracts with the Commission. 
These municipalities are grouped 
in what is termed the Trent system. 
This system also includes cerlatn 
rural power districts. 

The power supply for the Central] 
Ontario and Trent system is obtained 
from a number of power develop- 
ments situated on the Trent and 
Otonabee rivers. The power devel- 
opments are made in conjunction 
with dams required for navigation 
purposes. Two new developments 
are now under construction at Dams 
No. 8and No. 9. The development 
at Dam No. 8 is practically com- 
pleted and ‘since September has 
carried load. Satisfactory progress 
has been made on the generating 
station at Dam No. 9 and, it is 
expected, this will be ready early 
in 1925. Both of these generating 
Stations are of the automatic type 
and will be controlled from the 
power house at Ranney Falls— 
Dam No. to. 

Investigations on the possibilities 
of the Crow river storage basin for 
increasing the power supply on the 
Trent river were continued and a 
report is in preparation covering the 
power possibilities and economic 
features of storage in this basin. 

The quiet commercial conditions 
reported in 1923 continued, and 
there were no outstanding increases 
in the power load supplied. 

For the purpose of financial state- 
ments the Nipissing system, referred 
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to below, is included with the Central 
Ontario and Trent system. The 
financial results of the operations 
of the year are very satisfactory. 
After meeting all operating and main- 
tenance costs, all interest, all sink- 
ing fund provision on that portion 
of the investment for which sinking 
fund provision is required, provision 
for renewals reserve of $138,527.44 
and provision for contingencies re- 
serve of $40,055.60, a net surplus 
of $132,945.48 was available. It 
is noteworthy that the total reserves 
which have been set up out of earn- 
ings for the benefit of these systems 
now amount to $1,646,947.72. 
The municipalities constituting the 
Trent system are considered as cus- 
tomers of, and are supplied with 
electrical energy from, the Central 
Ontario and Trent system. The 
result of their combined operation 
for the year shows a net surplus of 
$85,029.07 after providing for $24,- 
991.40 depreciation. One munici- 
pality shows a loss of $756.44. 


NIPISSING SYSTEM 


The Nipissing system comprises 
the town of North Bay and certain 
small municipalities south of lake 
Nipissing. It was purchased by the 
Province with the Central Ontario 
system in 1916 and has since been 
operated by the Commission. It 
is supplied with power from two 
hydro-electric developments on the 
South river at Nipissing and Bing- 
ham Chute. The new development 
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at Bingham Chute was completed 
and placed in operation for the first 
time during the year, thus making 
available for this system an addi- 
tional 1,200 horsepower of generating 
plant. 


* * * * 


In conclusion, it may be emphas- 
ized that the past year has been the 
most successful in the Commission’s 
history, and apart from the menace 
that exists on account of an approach- 
ing power shortage, the future of the 
Commission never appeared more 
promising. Attention is directed to 
a remarkable statement in the intro- 
duction to Section X, dealing with 
the Municipal Accounts, in which; 
at page 303, will be found a list 
showing that thirty-nine municipal- 
ities have now quick assets such as 
cash, bonds, accounts receivable and 
inventories which exceed in value the 
total liabilities ancurred:, by=4imesens 
municipalities in connection with 
their municipal electric utilities. This — 
is a very striking and most encour- 
aging feature of the Commission’s 
success. Twenty-four other muni- 
cipalities have so nearly reached this 
status that it is probable that most 
of these also will be able to be 
entirely out of debt by the close of 
next year. 


Respectfully submitted, 
ADAM BECK, 


Chairman 
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South Falls Development 
and the © 
Georgian Bay System. 


SHE completion of the exten- 
sion of the South Falls 
development on the south 
branch of the Muskoka 
river now under construction, to- 
gether with the amalgamation of the 
Muskoka, Wasdell, Severn and Eu- 
genia systems into one general unit 
designated ‘‘The Georgian Bay Sys- 
tem’ marks a change in the Com- 
mission’s policy necessitated by 
the growth in the demand for 
electrical energy which has taken 
place in that section of the province 
comprising the area covered by the 
four individual units indicated in the 
combine, including the district of 
Muskoka, the western portion of 
Victoria. County and the counties 
of Ontario, Simcoe, Dufferin, Grey, 
Bruce and the northern portions of 
Wellington and Huron. 


Before proceeding with a detailed 
description of changes at the South 
Falls development serving the origin- 
al Muskoka system, it will be necess- 
ary to follow the progress of events 
in the expansion and growth of the 
various districts served by individual 
power plants which has required a 
treatment of the problems involved 
in the distribution of power on a 
much greater and more extended 


_ Scale than has heretofore been poss- 


ible in that section of the province 
adjacent to Georgian Bay and 
covered by the counties already 


mentioned. 


The development owned and oper- 
ated by the Town of Orillia with 
its transmission lines and distribution 
system, although administered by 
a separate and independent Com- 
mission, nevertheless really forms 
a part of the Georgian Bay System, 
as the agreement between the Hydro- 
Electric Power Commission of On- 
tario and the Water & Light Com- 
mission of the Town of Orillia gives 
the Georgian Bay System first claim 
on all surplus power not utilized by 
the ‘‘Town”’ system and at the same 
time affords the means by which the 
Wasdell system is tied in with the 
other component parts of the com- 
bined unit thus enabling surplus 
power developed at Wasdell Falls 
to be utilized at other points on the 
system. Up to the present time, 
approximately one-half of the capac- 
ity of the Orillia generating station, 
varying from 2,000 to 3,000 h.p., has 
been supplied to the Georgian Bay 
System. The Orillia development 
at Ragged Rapids on the Severn 
River was the pioneer hydro-electric 
development in this district, having 
been constructed and placed in 
operation in 1890. The improve- 
ments in navigation on the Severn 
River and the inclusion of this stream 
in the Trent Valley Canal system 
required the drowning out of the 
Ragged Rapids site and the con- 
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Orillia Water, Light and Power Commission’s Power House at 


Swift Rapids, 


struction of a new development at 
Swift Rapids some three or four 
miles further down stream. The 
Swift Rapids development has been 
in operation since 1916 and comprises 
three horizontal units, the turbines 
being rated at 2120 h.p. and the 
generators at 1500 ky-a. The gener- 
ators are direct connected to the 
turbines and are 3-phase, 60 cycle, 
2200 volts and operate at normal 
rAunoes es7oTevemeper niin. The 
normal operating head is 47 feet. 
The generated energy is stepped up 
to 22,000 volts and delivered partly 
to the Town of Orillia over its own 
transmission line 20 miles in length 
and partly to the Commission over 
the line between the Swift Rapids 
and the Big Chute development, 
this tie line having been constructed 
by the Town of Orillia at the time 


Severn River. x 


when the Big Chute Development 


‘was under construction by the Sim- 


coe Railway & Power Company 
and was subsequently purchased by 
the Commission from the Town. 
The Wasdell development located 
on the Severn River about three (3) 
miles below the foot of Lake Couchi- 
ching, possesses the unique dis- 
tinction of being the first hydraulic 
development undertaken by the 
Commission; it was constructed in 
1914 and operates under a 14 foot 
head and consists of two vertical 
direct connected units, the turbines 
being rated at 600 h.p., go revs. per 
min., the generators at 400 kv-a, 
2,220 volts, 3-phase, 60 cycles the 
total plant capacity, based on name- 
plate rating of machines, being 800 
kv-a or about 1100 h.p. This gener- 


ating station serves the northern — 


. 
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Swift Rapids Power House, Interior View. 


portion of Ontario county and the 
western portion of Victoria county 
over a transmission line operating 
at 22,000 volts. The Wasdell devel- 
opment, together with its transmis- 
sion lines is connected to the Big 
Chute development through the Oril- 
lia system, being tied into the latter 
at what is known as Longford Mills, 


which is located about eight miles. 


from the development. 


Ane Bies Chute development, 


located on the Severn River about. 


‘9 miles up stream from the Georgian 


Bay, was originally constructed by 
the Simcoe Railway & Power Com- 
pany in 1910 and tort, for the pur- 
pose of serving the town of Midland 
and adjacent municipalities. From 
rgir to 1914 the Commission pur- 
chased power from the company 
and transmitted and resold- same 
to the towns of Penetanguishene, 
Midland, Coldwater, Barrie and Col- 


Big Chute Power House. 
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Big Chute Power House, Interior View 


lingwood. As the demand in these 
towns was steadily increasing and 
as additional municipalities in Sim- 
coe County were being added each 
year, the Commission negotiated 
the purchase of both the develop- 
ment and transmission lines of the 
company and acquired the entire 
property on behalf of the munici- 
palities on July 1, 1914. Since that 
date, the generating station has been 
enlarged and extended and at the 
present time it consists of four 
horizontal units, three rated at 
1300 h.p. and one at 2300 h.p. The 
generators are rated, three at goo 
kv-a, and one at 1600 kv-a, 60 cycles, 
3-phase, 2200 volts. The total plant 


capacity is therefore approximately 
5800 h.p. The normal operating 
head at this plant is 58 feet. The 
generated energy is stepped up to 
22,000 volts and distributed to all 
parts of Simcoe county. 

The Eugenia development was 
constructed by the Commission in 
1914 and operates under a head of 
550 feet, the highest head of any 
plant in Canada east of the Rocky 
Mountains. The generating station 
has been enlarged and extended 
since it was first placed in operation 
and now consists of three horizontal 
units, two rated at 2,250 h.p. each, 
and one at 4,ooo h.p. All units 
operate at goo revs. per min. The 


THE BULLETIN 


203 


UO 


generators are rated two at 1411 kv-a, 
and one at 2800 kv-a, 3-phase, 60 
cycle, 3800 volts. The total capac- 
ity of. the development, based on 
machine ratings, is approximately 
7500 h.p. Two banks of trans- 
formers with a combined. rating of 
5400 kv-a step up the generated 
eHerrey 10)": 22,000-« volts.~and + the 
transmission lines cover the entire 
area of the counties of Grey and 
Dufferin, the greater part of Bruce, 
and the northern portions of Huron 
and Wellington. 

During the year 1916, the demand 
for power from Munition Plants in 
Orillia then served by the old Ragged 
Rapids plant and on the Severn 
System, was such that the combined 
output of the Big Chute and Orillia 
developments was inadequate to 
carry the load and a transmission 


Eugenia Power House and Pipe Line 
as Originally Constructed. 


Eugenia Develoyment before Second 
Pipe Line was added. 


tie line between the Eugenia Power 
House and the Town of Collingwood 
was constructed by the Commission 
for the purpose of delivering the 
the surplus power of the Eugnia 
development to the points where 
the demand was greatest, thus tying 
in Eugenia with the Severn and 
Orillia systems for the first time, the 
Orillia plant having’ been tied in to 
the Severn system by means of a 
tie line constructed by the Town of 
Orillia between Ragged Rapids and 
Big Chute at the time when the 
latter development was first con- 
structed. During the years 1916, 
1917, and 1918, the Eugenia plant 
supplied as much as 2,000 h.p. to 
the Severn system towns and the 
Town of Orillia. As the Wasdell 
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Eugenia Power House, Interior View 


development was also under-loaded 
at that time, a tie line was according- 
ly constructed between same and 
Longford Mills, thus tying this 
development to the Orillia system 
and enabling the Commission to 
utilize the entire output of the four 
generating stations—Eugenia, Big 
Chute, Orillia and Wasdells.. to the 
fullest: extent, -and “to*™so effect 
economy in the use of water as to 
operate all plants at maximum effici- 
ency. Up to the:end of the year 
1923 the various systems had been 
operated as separate units, but the 
complications involved in keeping 
accurate cost of power transferred 
from one system to the other intro- 
duced so many difficulties as to 
practically destroy the benefits ob- 
tained by the combined operation. 
This condition, together with the 


fact that additional power was 
urgently needed both in the Eugenia 
and Severn districts led the Com- 
mission to depart from its original 
policy of operating each system as a 
separate unit, and at a meeting held 
on Jan. 31st 1924 the amalgamation 
of the Severn, Eugenia, Wasdells 
and Muskoka systems was authorized 
and later ratified by legislation 
under an amendment to the Power 
Commission Act. 

The Muskoka system, which com- 
prises the municipalities of Graven- 
hurst and Huntsville, was created 
in 1916 when the development origin- 
ally owned and operated by the town 
of Gravenhurst on the south branch 
of the Muskoka River at South 
Falls was purchased and enlarged 
by the Commission and a trans- 
mission line constructed to Huntsville 
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and both municipalities served joint- 


ly by this Commission from this 
development. Prior to the time 
of the amalgamation of the four 
systems this development consisted 
of two horizontal units, one rated 
at 750 h.p., 600 revs. per min. and one 
at 1000 h.p., 720 revs. per min., the 
generators being rated at 450 kv-a 
and 750 kv-a., 60 cycle, 3-phase, 
6600 volts, with transmission voltage 
on line to Huntsville at 22000 volts. 
Gravenhurst received ‘its power at 
generated voltage at the power 
house, transmitting same without 
step-up over its own transmission 
line, nine miles in length and stepping 
_down to 2200 volts through its own 
substation at the receiving end of 
the line. As the total rated capacity 
of this development was only 1500 
h.p. and as it was capable of being 
extended and enlarged to develop 
approximately 7o0oo h.p. the Com- 
mission after careful consideration 


and investigation authorized the 
extension of this development to 
its maximum output, as well as the 
construction of a tie line between 
same and Waubaushene on the 
Severn system, thus enabling the 
output of this generating station to 
be pooled with the Big Chute, 
Orillia, Wasdells and Eugenia sta- 
tions for the mutual benefit of the 
entire district, and accomplishing 
means of obtaining additional power 
for the four separate systems, all 
of which were in urgent need of 
additional generating plant to serve 
the requirements of their existing 
and future loads. The changes at 
this location which are nearly com- 
pleted, consist of the removal of the 
original Gravenhurst unit of 450 kv-a. 
capacity, as well as the original steel 
pipe line from which same has been 
operated, the installation of two 
additional generating units and two 
additional banks of transformers 


Original South Falls Development as Constructed by Gravenhurst, before 
being Extended and Improved by the H.E.P.C. of Ont. 
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channel known as Hanna Chutes, a <a 
Fe 72. .storage -dam is’ provided> at this, =m 
point which will back up the water 
for approximately two miles up 
stream, and afford the opportunity 
of installing an additional unit of 
approximately 2000 h.p. at this 4 
location. This work, including both 
dam and generating unit is now 
progressing. The Hanna Chutes 
development will be known as South 
Falls, Station No. 2, to distinguish 
same from the main development 
which will be designated South 
Falls, .-Station,.No.2—=12-*Both. thes 
turbine and generator at Station b 
No. 2 will be remote controlled from e 
the switchboard of station No. 1 3 
located about one-half mile distant. 
A wood stave pipe line is provided 
at Station No. 1 for each of the three 
units, the pipe lines are 1o1o feet 
in length, two of same being 7 feet 


South Falls Development afer first 
extension by H.E.P.C. of Ont. 


together with alterations to the head 
works and an enlargement of the 
power house building to house the 
extra equipment, as well as the 
installation of the necessary switch- 
ing and protective equipment and 
at the same time the construction 
of a single unit generating station 
about one -half mile further up 
stream. As the original pondage at 
this development was insufficient to 
provide for satisfactory operation of 
the enlarged plant, and as the Mus- 
koka river immediately above this : - 


storage basin narrows perceptibly Pipe Lines Under Construction 
with discharge through a deep rock South Falls Development. : 


duty 
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in- diameter’ and one. 5 - feet: 
They are constructed of B.C. fir and 
laid on wooden saddles. The tur- 
bines are rated two at 2200 h.p., 
514 revs. per niin. and one ‘at 
tooo h.p., 720 revs. per min.,- and 
designed to operate under a normal 
head of 105 feet, the two new units 
being manufactured by the Wm. 
Kennedy & Sons, Ltd., Owen Sound. 

The two new generators are rated 
at. 2000 kv-a., at 80 per cent P.F. 
and were furnished by the Bruce 
Peebles Co. of Glasgow, Scotland, 
and are being installed by the Com- 
mission’s Construction Department. 
The other generator was installed 
by the Commission immediately after 
the development was acquired from 
the Town of Gravenhurst, and has, 
therefore, been in service for approx- 
imately 9 years. All of the three 
generators are designed to operate 
at 60 cycles, 3-phase, 6600 volts. 
The step-up equipment consists of 
three banks of transformers; one 
bank of three 400 kv-a. units, 6600 
volts primary, 22,000 volts second- 
ary, connected delta-delta supplying 
the Huntsville line, and two banks of 
three 1200 kv-a. units, 6600 volts 


primary, 38,000 volts secondary con- 


South Falls-Waubaushene Tie Line 
Angle Tower. 
nected delta-star, supplying the tie 
line to Waubaushene from which the 
Town of Gravenhurst is also being 
served. The transmission line be- 
tween the development and Hunts- 
ville will continue to be operated at 
22,000 volts for reasons of economy, 
whereas the line from the develop- 
ment to Waubaushene will be 
operated at 38,000 volts, for the 


South Falls-Waubaushene Tie Line, the 
on the Right. 


Original Gravenhurst Line 
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purpose of insuring better regulation 


and to keep the transmission losses 
at a minimum, the distance between 
the generating station and Waubau- 
shene being 32 miles. The new line 
traverses a very rocky rough country 
practically 70 per cent of the poles 
being set in solid rock. It consists 
On a single-circuit on: H’ “frame 
construction, pole spacing being 450 
feet, the average pole height 45 feet, 
and the conductor No. oooo steel 
reinforced aluminum cable carried on 
suspension insulators, 2 in suspen- 
sion, 3 in strain. The energy re- 
ceived from this line is delivered to 


the Severn System at the receiving ~ 


end through an auto : transformer, 
transformation being from 38,000 
volts .to’ 22,000 volts. As the old 
Gravenhurst 6600 volt line and 
substation had reached the end of 
its useful life it was decided to scrap 
both, and serve the municipality 
off the 38,000 volt tie line through a 
new substation. The Gravenhurst 
system being 2-phase, an outdoor 
type of station was provided con- 
sisting of two 400 kv-a. transformers 
‘““Scott’’. connected for 38,00 volts, 
3-phase, on the primary side, and 
2200 volts, two-phase on the second- 
ary aside: «<0 bis=sstation™= was. first 
placed in operation on March 26th. 


The scrapping of the old Graven- 
hurst substation and line marks the 
passing of the last portion of the 
original Gravenhurst plant in ser- 
vice when the development first 


came into the possession of the Com- . 


mission in 1916. The first change 
inaugurated by the Commission was 
an enlargement of the power house 
and the.addition of a new unit. The 


Gravenhurst Sub-Station. 


present change has so altered the 
power house building that scarcely 
any of the original structure re- 
mains, and the removal of the first 
Gravenhurst generator and pipe line 
as well-as the transmission line and 
substation have, therefore, complete- 
ly eliminated the original properties 
of the town system in so far as 
generation and transmission are con- 
cerned. Changes of this kind mark 


the progress of the times and the 


benefits derived by a co-operative 
scheme of power distribution through. 
the medium of the Hydro-Electric 
Power Commission of Ontario. 
Thus, a small plant of soo-hip. 
serving one town under a_ large 
capital expenditure, has become a 
development of 7,000 h.p. serving 
a large group of municipalities, 
with the original town served with 
a greatly increased demand at re- 
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To provide additional power for 
the Eugenia district the Commission 
in 1923 constructed a frequency 
changer station at Mount Forest 
and obtained power from the Niagara 
System, over a transmission line 
constructed between Harriston and 
Mount Forest for this purpose, 
thus tying in the Niagara System 
with the four systems which have 
recently been amalgamated into the 
Georgian Bay System. Niagara 
power is obtained from the Strat- 
ford transformer station, transmitted 
over the 26,000 volt line to Harris- 
ton, and the Niagara-Eugenia tie 
line between the latter point and 


Mount Forest, changed from aE TO 


60 cycles in the frequency changer 
set, and delivered to the Eugenia 
system. The frequency changer con- 
sists Of a 3-phase, riso kvy-a., 2° 
cycle synchronous motor fed from 
a bank of three 350 kv-a., 25 cycle 
transformers 26000 volts primary, 


~2200 volts secondary, direct con- 


nected to a 1000 kv-a., 60 cycle, 
3-phase generator, the energy of 
which is stepped-up from 2200 to 
a2 oooM. Volts’ throvgh “a>-bank lof 
3-300 kv-a. transformers and fed 
into the Eugenia lines. In order 
that the output of the Eugenia 
development could: be utilized to 
greater advantage in conjunction 
with the Mount Forest frequency 
changer supplying Niagara power, 
and to obtain the full capacity for 
peak load purposes of the generating 
units installed, a second pipe line 
was constructed at Eugenia. As 
the original pipe line could only 
deliver water for generating purposes 


up to about 5800 h.p. and as the 
rated capacity of the turbines was 
in excess of 8000 h.p. the second 


_ pipe line gives ample security for 


delivering sufficient water to provide 
for the maximum output of the 
turbines. Thus, the inclusion of 
the Eugenia development with its 
large peak capacity together with 
the Niagara auxiliary at Mount 
Forest in the Georgian Bay System 
makes a valuable and much to’ be 
desired contribution for the amal- 
gamated systems. The ‘operation 
of the various generating plants and 
the frequency set at Mount Forest 
as a combined unit present some 
most interesting problems, the solu- 
tion of which has been successfully 
accomplished. With the Wasdells 
plant operating under a ta foot 
bead Sotri¢0" hip. capacity, the 
Orillia and Big Chute plants oper- - 
ating at 58 foot heads, each with a 
capacity approximating 5800 ep, 
the Eugenia plant operating at a 
550 foot head, with a capacity of 
7500 h.p., the new Muskoka devel- 
opment operating at heads of 30 
and ros feet with a total capacity 
approximating 7ooo h.p., one unit 
of which is located one-half mile 
from the main power house and re- 
mote controlled from same, all 60 
cycle stations, and the Niagara 
System with its tremendous gener- 
ating capacity behind its net work 
of transmission lines at 2s cycles 
feeding into the combined systems 
through a synchronous motor gener- 
ator set, together with the Muskoka 
transmission line delivering its quota 
of power at 38,000 volts through 
auto transformers, and with various 
generator speeds at various plants, 
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and with 90 miles of 22,000 volt line 
between Eugenia and Big Chute, it 
can be readily realized that the 
accomplishment of successful oper- 
ation has not been a simple task, and 
great credit is due both to the Engin- 
eering and Operating Departments 
in the results obtained. With a 
reservoir of approximately 300 square 
miles in Lakes Simcoe and Couchi- 
ching, and with a stream with a 
drainage area of 2265 square miles, 
the three Severn River plants possess 


characteristics which enable them 


to be operated at a very high load 
factor, while the Eugenia plant 
located almost at the head waters 
of the Beaver River with an artificial 
pondage of 1800 acres, although 
possessing great potentiality in a 
head of 5s0 feet is essentially a low 
load factor plant, capable of taking 
care of heavy peak loads, but 
limited to a small capacity for con- 
tinuous loads. The south branch 
of the Muskoka River with a some- 
what smaller drainage area than the 
Severn, but with excellent storage 
facilities afforded by the Lake of 
Bays is capable of operation at 


medium load factor, while Niagara 


power from the frequency set at 
Mount Forest, although obtainable 
at off peak periods only, is available 
for at least an average of 20 hours 
per day. Thus, with the three high 
load factor plants available capable 
of delivering to the combined sys- 
tems approximately gooo h.p. almost 
continuously, assisted by 1ooo h.p. 
for 20 hours per day from Niagara, 
and 7000 h.p. at 50 per cent load 
factor from Muskoka and _ with 
Eugenia capable of carrying 7500 h.p 
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of peak load, the Georgian Bay 
System is well equipped to cope with 
its power demands, both existing 
and future for at least three or four — 
years to come. Taking all of these 
factors into consideration it is easily 
recognized that the great problem 
which confronts the Commission in 
supplying the districts served by the 
combined Georgian Bay System is 
that of water. Stream flow must 
be properly and carefully regulated, 
storage secured and maintained at 
every possible location and the 
various generating plants so operated 
as to conserve water and obtain the 
greatest possible output from every 
second foot of water available. This 
then is the reason for the amalgama- 
tion of the various systems and 
the pooling of the various plants 
into one theoretical generating sta- 
tion, each development equivalent 
to a generating unit, with the tie 
transmission lines functioning similar 
to the cables between a generator 
and switchboard of a standard sta- 
tion. 


The activities of the Commission 
in the Georgian Bay District as now 
constituted originated with service 
to the Towns of Midland and Pene- 
tanguishene in 1911. The demand 
in Midland during the first year of 
operation approximated 200 h.p., 
whereas, in 1924, after thirteen 
years of Hydro service the demand 
was nearly 3400 h.p., being an 
increase of 1600 per cent during that 
period. The average 
demand for 


increase in 
Midland during the 
same period was 266.8 h.p. per 
annum. Conditions throughout the 


various units comprising the com- 
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bined Georgian Bay System have 
been similar to Midland, although 
the growth has not been quite as 
extensive, the following table setting 
out the actual growth to the end of 
1924,— 


Ursa 


development at the Big Chute on the 
Severn River. This development 
was purchased by the Commission 
in July t914, the capacity of which 
at that time was 2,700 kv-a. The 
Wasdell Development was also placed 


SYSTEM Rural _—- Load Total Average 
Municip- Power Sold Percent increase 
alities Districts in increase. ~~ inesH +P. 
served. served. jae iey in load. per annum. 

Severn — Ig11I 2 O 304 ay = 
1924 16 4 8848 2810% 657.2 
Wasdell — 1914 8 fo) 182 —- —— 
1924 9 4 878 382% 69.6 
Eugenia — 1915 6 Oe eet On == oa 
LO 2taree 5 5963 469% 540.2 
Muskoka — 1916 2 ° 1008 — _: 
1924 2 fe) I41l 40% 50.4 
Georgian 
Deyo... 1024. GE? TZ 17100 — — 


a TE ie oS ar a a a ee 2 ee 


The average increase for all sys- 
tems combined has been, according 
to the above table, 1323 h.p. per 
annum, which clearly sets out the 
necessity of constantly providing 
additional plant capacity to keep 
up with the ever increasing demands 
in this district and the efforts which 
the Commission have put forth to 
meet these requirements in the past 
will merit particular attention. The 
initial service in the district was 
given, as previously stated, to the 
towns of Midland and Penetanguish- 
ene in 1911, power being obtained 
by means of purchase from the 
Simcoe Railway & Power Company’s 


in operation later in 1914 being 
the first hydraulic plant constructed 
by the Commission, the installed 
capacity of which was 800 kv-a, 
closely followed by the construction 
of the Eugenia development in 1914 
and ig15, the initial installed 
capacity being 2822 kv-a. The 
construction of the Eugenia-Sev- 
ern tie line between the Eugenia 
Development and Collingwood and 
the Wasdells-Orillia tie line between 
the main transmission line of the 
Wasdells system and Longford Mills. 
and the execution of an agreement 
with Orillia covering the purchase 
of all surplus power, made possible 
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combined for operating purposes. 


the utilization of the 


During the 


Fall of 1916 the Commission pur- 


capacities of the four generating 


Gravenhurst develop- 


ment at South Falls now designated 


chased the 


stations in the year 1916, thus pro- 


viding means of obtaining additional 
power for each individual district, as 


well as 


and 


constructed an extension to same 


? 


“The Muskoka Development 


securing greater reliability 
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consisting of an enlargement to 
power House, improvements to Fore- 
bay, the installation of a wood stave 
pipe line and a 1,000 h.p. turbine 
generator which was followed in 
1917 and 1918 by an extension of the 
Big Chute development consisting 
of the installation of a 2300 h.p. 
turbine driven generator together 


with the necessary power house 
changes and step-up transformer 
capacity. In 1918 an extension was 


constructed to the Eugenia develop- 
ment consisting of the installation 
of a 4,000 h.p. generating unit 
together with the necessary step-up 
switching and protective equipment 
and power house changes to provide 
for this additional output. In 1923 
the Mount Forest frequency chang- 
ing station was installed making 
possible the purchase of rooo h.p. 


Hudro-Electric PowerCommission of Ontario . \\ 
GEORGIAN BAY SYSTEM 
TRANSMISSION LINES 
AND DEVELOPMENTS 


June 22"4 1925 


Toronto 


EUGENIA 


“off peak’’ power from the Niagara 
system, a second pipe line was also 
constructed at Eugenia during the 
same period, thus providing for the 
generation of the full capacity of the 
installed equipment, viz: 7500 h.p. 
and increasing the peak output of © 
this plant by approximately 2,000 
h.p. Finally, the last effort put 
forth by the Commission provides 
for taking care of increased demands 
in the district, by means of a further 
extension to the Muskoka Develop- 
ment and the construction of a tie 


- line between same and Waubaushene 
previously described, increasing the 


capacity of this development from 
1500 h.p. to its total maximum out- 
put of about 7000 h.p. The accom- 
panying curves portray graphically 
the condition of growth on the 
various individual systems as well 


Huntsville 


- SOUTH FALLS 
DEVELOPMENT 


ravenhurst 


Kirkfield 


DEVELOPMENT 


4 
Fe MT. FOREST 
FREQUENCY SET 


erton 
Woodville 


214 


as on the combined system from the 
time of initial service to date, and 
as the indications are that the growth 
in demand for electrical energy in 
this district will continue year by 
year the Commission is forced to 
constantly concentrate on the future 
to provide sufficient development to 
adequately cope with these condi- 
tions; surveys, therefore, have been 
authorized covering developments 
at Port Elgin on the Saugeen River, 
the possible output of which may 


vary from 5000 to 10,000 h.p. at 
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Port Severn at the mouth of the 
Severn River where 2000 h.p. is_ 
possible, and on the Moon and 


Musquash Rivers, from which pre- — 


liminary investigation indicates a 
possibility of obtaining from 18000 
to 20000 h.p. at three different sites. 
All of these future developments are 
located within the Georgian Bay 
District as indicated on the accom- 
panying map and are adjacent to 
existing developments and quite close 
to existing transmission lines. 
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Italian Delegation’s Visit to Niagara Falls 


The following 1s a translation of an extract from the report of Professor 
Muzti of the University of Pisa, giving his rmpressions of the visit of the Italian 
Delegation, along with the British Association for the Advancement of Science, 


to Niagara Falls. 


given in wt 


URING congress week, a day 
was dedicated to a visit to 
Niagara Falls. I recollect 
that it was a magnificent 
day and the sky was nearly as blue 
as that of Italy with an atmosphere 
so transparent and crisp which 
brought out all things in bold relief. 
The shores of the great Lake Ontario 
which was calm whet we crossed, 
were full of light and colour. 

I went to Niagara a little bit 
skeptical lke many who had read 
and re-read of the famous Falls and 
believed to be a little bit exaggerated 
but I was immediately convinced 
of its hydraulic potentiality. 


His remarks are of interest as they convey the wmpression 
that foreigners gain of our organization. 
the Bulletin does not take any responsibility for the correctness of the statements — 


In reproducing this translation, 


Niagara Falls is not very high~ 
(about 50 metres) but the mass of 
water is enormous. On account of 
the fact that the Falls -mark the 
boundary line between the United 
States and Canada, one of the shores 
belongs to the United States of 
America and the other to Canada. 
The two Governments have long 
since specified the division of the 
water powers. The development of 
the American shore is less recent, 


consequently a greater population | 


and more industrial intensity. On 
the other hand the Canadian shore 
has only been developed in the last. 
few years and on a different system. 
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It is a series of gardens, public parks, 
villas and luxurious hotels. The 
flow of travellers and automobile 
movements is enormous. The coun- 
try surrounding is so well cultivated 
that it looks like real gardens. 


Of the Hydro-Electric central sta- 
tions on the Canadian side we 
visited the most famous and the 
_ largest one of all called the Queenston- 
Chippawa, constructed by the Gov- 
ernment of the Province of Ontario 
for a municipal confederation which 
to-day numbers 280. This great 
plant contains to-day eight (which 
will be eleven when completed) 
groups of turbine alternators, each 
one of 60,000 h.p. These units are 
the largest so far manufactured. 
The energy produced from this 
plant, which when completed will 
be over 600,000 h.p. along with the 
output of other plants is distributed 
over the greater part of Ontario by 
a great net work at 110,000 volts. 


This great and beautiful work 
deserves a longer technical descrip- 
tion which I feel would not be in 
order in a review of general inform- 
ation. I will describe briefly the 
organization of this public work 
which to my mind, of its kind is the 
greatest in the world. 


When in 1900 the industrial and 
agricultural development of the Prov- 
ince of Ontario began the greater 
amount of electric power needed 
came from the U.S.A. This depend- 
ence became more irksome and the 
Ontario Government, urged by pub- 
lic opinion, and energetic action of 
the larger municipalities, was in- 
duced to study this ever growing 
problem. The studies were com- 


pleted in 1906 and by a special law 
the Hydro-Electric Power Commis- 
sion or in brief, the Hydro was 
created. This Commission is com- 
posed of only four members, the 
illustrious Sir Adam Beck, President, 
J. R. Cooke, Commissioner, W. W. 
Pope, Secretary, F. A. Gaby, Chief 
Engineer. These men enjoy the 
complete faith of all as technicians, 
organizers, business men and men 
of integrity. The powers given them 
by the special law above mentioned 
are many and great and are allowed 
complete liberty of action although 
belonging to a public corporation. 


The idea of this great work is to 
furnish the municipal confederation 
with electric energy at cost which, 
of course, involves the interest on 
the amount of capital invested. 
The capital was provided by the 
Government. The municipalities 
have agreed with guarantees to 
return the capital and interest in- 
side of thirty years. 


The hydro builds and operates 
directly the power plants and high 
tension lines and the municipalities 
provide the local distribution. The 
greatest work of this Commission is 
the Queenston.Central Station. The 
Commission has acquired and devel- 
oped other great plants in the 
Province of Ontario. 


(The statistics that follow are for 
1923)-— 

There are 22 central stations with 
a combined capacity of 700,000 h.p. 
and when completed will reach 
1,000,000 h.p. The high tension 
lines have a total length of s600 
kilometres, 1400 kilometres are for 
rural services for one-half of which 
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the Government has paid 50 per cent 
of the cost. The capital invested 
together with the distribution system 


of each municipality is about 
$242,000,000 (about 5,500,000,000 
lires). The income of 1923 was 


about $16,000,000 (about 370,000,000 
lires) of which $345,000 was returned 
to the municipalities in the fiscal 
year of 1923 after paying all costs, 
interest, reserve, etc. The net profit 
for 1923 was over $1,000,000 and 
the reserve accumulated by the 
Hydro and the municipalities about 
$34,000,000. The sale price to the 
consumer naturally varies in each 
city and depends on the conditions, 
distance, population, etc. The aver- 
age prices, however, represent the 
minimum rates of America. 
in absolute value it is lower in many 
cities than in most Italian cities. 
It is not the intention to enter 
into further particulars. - ‘I just 
wanted to call your attention to this 
great public electric work, the great- 
est, I- repeat, in the, world. All 
Canadians are justly proud of it 
and take great interest, each con- 
sidering it as their own. Apart 
from any other consideration is 
the Mfact~ that’ -the = national social 


and educational value of this great 


work is superior to its financial 


SUCCESS. 
Population and Use of Power 


Canada possesses minimum water- 
power resources of over 18,000,000 


Even, 


twenty-four hour horse-power dis- — 
tributed from coast to coast at ad- 
vantageous sites near the centres of 
industry, and in the East and West 
enormous reserves of coal and other 
fuel. 


That she is making use of her 
great power resources is shown by 
the facts that during the past ten 
years the developed water-power has 
increased from 1,936,000 horse-power 
to 3,570,000 horse-power or nearly 
85 per cent, and the water-power 
developed per 1,000 of the population 
from 252 horse-power to 387 horse- 
power. 


During these past ten years, while 
the population increased 20 per cent. 
the use of power per head of the 
population increased nearly 54 per 
cent.—Natural Resources Canada. 


wm FF re HF —-* 


Investment in Canadian 
Water-Power. 


The total water-power developed | 
in Canada as<afPébriary? 1,- 14028 
was practically 3,570,000 horse- 
power, and the capital invested 
therein, including transmission and 
distribution, was $766,758,0o00. In 
the -- investment stood’ at 
$121,000,000, so that the average 
annual increase over the 14 years 
has been nearly $646,000 or 14 
per cent per annum.—WNatural Ke- 
sources Canada. 
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Municipal Emergency Radio 


F. K. D’Alton Assistant Laboratory Engineer, 
_H.E.P.C. of Ontario. 


HE City of London, Ontario, 
is the first municipality 
on the power systems of 
the Commission to use 

radio equipment for communication 
in emergencies between its trans- 
former substations, and from its 
substations to the high tension trans- 
former station supplying them with 
power. 


During the early part of May of 
this year, the Laboratories installed 
three complete guided radio sets 
for the Public Utilities Commission 
of London. These were placed in 
the two substations, at Horton and 
Rigout>.ots.,.. and. on~.Gabell St. 
respectively, and the third set was 
installed in the pumping station in 
Springbank Park, about four miles 
west of the city. ; 


These “radio, stations can’ .com- 
municate with each other in any of 
the three combinations desired, the 
voice signals being very pure and 
exceptionally loud. This channel 
does not use the telephone lines and 
therefore is entirely independent of 
faults occurring on these circuits. 


The equipment is as simple as 
possible consistent with good and 
reliable operation, and is shown in 
the accompanying illustrations. 


The front .views of both trans- 
mitter and receiver appear in Fig. 1. 
It will be observed that there are 
only two adjustments on the trans- 


mitter, namely, the filament rheostat 
in the lower left and the grid induct- 
ance, or regeneration control, in the 
upper centre, whereas the receiver 
is supplied with adjustable removable 
coils, variable condensers with ver- 
niers and filament rheostats, to 
render it as flexible as possible, and 
to allow of sharp tuning when desired. 


The rear views, with cabinets 
removed, are shown in Fig. 2. The 
transmitter, here on the left side, 
will be seen to contain very few 
parts, while the receiver, somewhat 
more complicated, still has fairly 
good spacing, which feature is very 
desirable in making repairs or re- 
placements. 


In the top of each. ‘cabinet:1s. 4 
door allowing the removal of tubes 
without disturbing the equipment 
in the cabinet. 


The transmitter and receiver are 
placed. on a table in the positions 
shown, Fig. 1, and connected to- 
gether through a switching system 
whereby either the aerial or tele- 
phone lines may be selected as the 
channel of communication and with 
a transmit-receive switch which is 
thrown alternately from one side to 
the other during a conversation. 

The aerials used with these sets 
are placed close to the 13200 velt 
power lines and are quite short. The 
capacity effect of these aerials to the 
power lines is approximately 0.oo1 
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Fig. I. 


microfarad. 

In carrying on a conversation, the 
stations communicating transmit al- 
ternately, each giving the other a 
definite signal when it is desired to 
reverse the direction of transmission. 
The one way system, or transmitting 
in one direction only at any one 
time, is somewhat different from the 
duplex system of the ordinary tele- 


Front View of Guided Radio Transmitter and Receiver. 


phone, but has some advantageous 
features. Since it is usual on power 
systems to have instructions given 
from one central point, the one-way 
system allows complete instructions 
to be sent without interruption from 
the station receiving the transmis- 
sion. The receiving operator will 
listen more intently when he knows 
he cannot ask questions during the 


| 
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issuing of orders, and as a rule it is 
not necessary to restate the instruc- 
tions but merely to have the receiv- 
ing operator advise briefly that all 
messages have been received satis- 
factorily, and then to answer any 
questions that have been asked of 
him. 

The tuning of these stations, 
particularly when operating over 
single sections of the lines, is very 
broad, signals very loud, and in 


consequence, the operator will receive 


messages clearly when only roughly 
tuned to the transmitting station. 

This radio system is supplementary 
to the existing telephone circuits, 
and both may be used at the same 
time, without any interference of 
one circuit with the other. There 
is not any trouble from induction 
by the power lines: all induced 
charges are drained to ground and 
do not produce audible sounds in the 
receivers. | 

At the time of installation, a 
radio calling system was not attached 
to the sets but the addition of such 
is contemplated. There are several 
methods which are satisfactory for 
radio systems that give very strong 
signals where the number of stations 
does not exceed two or three. The 
most simple system consists in extra 
amplification, together with a loud 
speaker, at each receiver to announce 
voice or buzzer calls from any of the 
transmitters to which the receiver 
is tuned. All transmitters require 


to be set precisely on the same wave 
length and all receivers kept in tune, 
with the receiving valves left burning 
continuously. There are other 
methods of calling which employ 
relays and are much more com- 
plicated. 


The caliing system incurrs a greater 
maintenance expense than operation 
for communication only, on account 
of the comparatively short life of 
the tubes and the attention to the 
storage batteries. It would be desir- 
able in such radio calling systems to 


light the filaments by alternating 


current through a specially designed 
transformer, and thus relieve the 
storage batteries of all load, except 
during conversations. 


iNclayey SviSeemis,)-. S1ViINne “Siena 
through a bell, buzzer or light, are 
not altogether satisfactory where 
there are not special radio operators 
in attention, on account of the 
precision necessary in the tuning of 
the receivers. 


The radio system. which has just 
been completed in the London sta- 


‘tions uses equipment which is similar 


to the guided wave sets on the Com- 
mission’s High Tension Lines. Both 
transmitters and receivers have been 
brought to a thoroughly practical 
form, with few parts to get out of 
order and give every assurance of 
reliable operation, even in the hands 
of operators who have had little 
experience with radio equipment. 
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Dam No. 9 Generating Station, on Trent River near Campbellford. Interior 
View showing one of the 1,400 kv.-a. automatic controlled 6,600 volt, 3 phase, 
60 cycle, 180 revs. per min. water wheel driven generators, also switchboard 


and governor. This station was placed in service during the early spring. 
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Nipigon Power House showing work on building for units Nos. 5 and 6. 


This picture shows a condttion under which we operate in the North Country 
which those in Older Ontario do not realize. It shows a method adopted on 
some paris of the Nipigon System for transportation during the winter months. 


A 
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Llypro News 


Central Ontario System 


The City of Peterboro is having 
estimates prepared on the cost of 
rebuilding the present multiple street 
lighting system: at present this 1s 
being done for the east end of the 
City only, but should the cost of 
doing the work not prove excessive, 
the proposed improvements will be 
extended over the whole city. 


*k * * * 


In several municipalities on the 
Cr ©: S., -rurat lines have been ex- 
tended outside the municipal limits, 
the capital being included in that 
of the local system. Valuations are 
now being made of these lines in 
order that the rural bonus may be 
obtained and all consumers placed 
on a regular rural basis. 


* * * * 


The work on the new circuit from 
Norwood station to Havelock is now 
proceeding satisfactorily. This cir- 
eit will -carry-thesC~ P.R..- load. 


* * Kg es se 
Estimates are being prepared on 


the rebuilding of a portion of the 
Cobourg distribution system. 


* * * * 


Georgian Bay System 


The local Commission of Midland 
is making provision to remove all 
overhead lines from the main business 


TEMS | 


street and arranging to construct 
primary and secondary lines in 
lanes parallelling same. An under- 
ground street lighting cable is being 
installed on both sides of the main 
street feeding a new system of street 
lighting consisting of vertical cast 
iron columns which are replacing the 
present overhead system. 
* * * *k 


The construction of the new eleva- 
tor at Owen Sound is progressing 
and arrangements are being made to 
enlarge the local substation by means 
of the installation of another bank 
of transformers to take care of this - 
additional load. It is expected that 
the new elevator will be ready for 
service in the Fall. 


*k * * * 


The summer resort district at 
Wasaga Beach near Collingwood and 
Stayner on the Georgian Bay is 
building up rapidly and approxti- 
mately thirty new contracts have 
been secured this season. About 
150 customers are being served at 
the present time and the indications 
are that in another year’s time over 
200 cottages will be receiving Hydro 
service. 

* * * * 

The extension to the South Falls 
Development, which supplies a por- 
tion of the Georgian Bay System is 
progressing favorably. The first of 
the new units has already been in 
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operation for some months and the 
second unit is being erected and will 
probably be placed in service in the 
course of the next few weeks. Work 
has already started at Hanna Chutes, 
at which point a third unit is to be 
installed remote controlled from the 
main station. 


* * * * 


The Annual meeting of the Eugenia 
Electrical Association was held in 
Wingham on Wednesday (June toth) 
at which various general matters 
pertaining to the municipalities as 
a whole were discussed by the various 
delegates and by representatives of 
the Commission attending the meet- 
ing. An effort will be made in 
future to induce the municipalities 
of the Severn, Wasdells, and Musko- 
ka divisions, all of which form part 


of the Georgian Bay System to 


co-operate with the Eugenia Assoc- 
lation for the purpose of forming 


_ one general association for the entire 


district. 
* * * * 


Niagara System 


The Village of Richmond Hill 
carried the Hydro by-law on June 
15th. The Village has received its 
power supply from the Toronto & 


York Radial Company since 1912, 


and as the agreement with the Com- 
pany expired, the Village is arrang- 
ing to secure its power supply from 
the Commission. Power will be 
supplied as formerly, from Bond 
Lake substation at 4000 volts. 


* * * * 


A new substation, consisting of 
I—300 kw. three phase, outdoor 


type transformer has recently been 
put into service near Cayuga to 
supply power to the Town of Cayuga 
and district. It is expected that a 
considerable mileage of rural lines 
will be required in this district in the 
near future. 
* * * * 


A 4000 volt line has recently been 
completed from Aylmer to the Village 
of Springfield. Springfield has been 
served since 1917 by a 2200 volt 
rural line from Tillsonburg. The 
increasing loads in Springfield, and 
the requirements of the rural dis- 
trict, made the change necessary. 

* * * * 


Shipments have commenced on 
No. 9g unit for the Queenston- 
Chippawa plant. This machine is 
to be in operation by November of 
this year. 

* * * * 

The third bank of 3 - 5000 kv-a 
110,000 volts to 13,000 volt trans- 
formers has just been installed at the 
Toronto Wiltshire transformer sta- 
tion. A third bank of similar size 
is being installed at Bridgeman 
station, and underground cable con- 
nections are also being installed 
between Davenport and Bridgeman 
Stations. _ 

* * * * 

The Hagersville station and dis- 

tribution system has recently been 


changed from 2200 to 4000 volts. 
* * * * 


——e 


A second 300 kv-a outdoor type 
transformer has been added to the 
Lincoln station at St. Catharines, 
bringing the capacity to 600 kv-a. 

* * * * 


The growth of load in the Dundas 
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Rural Power District has necessitated 
changing the substation capacity 
from 1 - 300 kv-a to 3 - 150 kv-a 


transformers. 
. *K * * * 


Rideau System 


The Town of Almonte has been 
contemplating the rebuilding of the 
Hydraulic Generating Plant and 
has submitted a by-law to raise 
$47,500, to the Ontario Municipal 
Railway Board. The site chosen 
for the new plant will give a greater 
plant capacity and more head than 
the present location. Due to the 
good financial condition and revenue 
derived from the Utility with its 
present customers, the charges in- 
curred by the new development can 
be carried without any adjustment 


OL “rates: 
* *k * * 


The Perth Hydro Electric System 
has been giving some consideration 
to the purchase of new street light- 
ing fixtures. It has finally been 
decided to install a modern sus- 
pended unit of large candle power 
in: the middle of the street. The 
Municipality is anxious to have the 
system complete prior to an Old 
Boys’ Reunion which is to take 
place ‘the latter part of June. 


* * * * 


St. Lawrence System 


Estimates have been " prepared 
and submitted to the Police Village 
of Russell on cost of power, dis- 
tribution system and resale rates. 
It is proposed to supply this Mun1- 
cipality in conjunction with rural 
service, by a line from the Chester- 
ville substation. 


List of Electrical Material, Devices and Fittings 


Approved by the Hydro-Electric Power Commission 
of Ontario in May, 1925. 


Appliances 


BELLEVILLE ELEcTRIc & STAMP- 
Nis LTD OOn eC HIreh: oti, —«belle- 
ville, Ont. 

“Leader” Portable Flat Iron. 


* * * . *k 


CANADIAN IRONING MACHINE Co., 
Ltp., Woodstock, Ont. 
“Simplex Junior’’ Ironing Machine 
*k * * * 


THE CONTINENTAL ELEcTRIC Co., 
Lap 33 soy <Kine pts be Loren ues 

uy 

“Royal” Hair Dryer. 

‘Royal’ Hair Clippers. 

‘ * * * Be 

THe FitzGerRatp Mre.:Co.,- Tor 
rington, Conn. 

‘“‘Star-Rite’’ Electric Marcel Waver. 


*K *k ok ok 


HaNovia CHEMICAL & Mrc. Co., 
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Newark, N.J. 
“Alpine” Mercury Vapor, quartz 
tube burners. 
* * * 


THE Moore Evecrric Corpor- 
ATION, 845 South Wabash Ave., 
Chicago, Ill. 

‘““Moore”’ Hair Clippers. 


* * * * 


THE NORDHEIMER Piano & Music 

Co., Ltp., 220 Yonge St., Toronto. 

“Duo-Art’’ Player Piano Action. 
* * * * 


THE PHONOMOTOR ComPaNy, 121 
West Ave., Rochester, N.Y. 
‘“Phonomotor’’ Phonograph Unit. 
* * * ok 


THE CANADIAN GENERAL ELECc- 
feo CoO MLTD., 212+King St.- W.. 
Toronto. 

Portable Display Rack. 
Mazda Lamp.”’ 


* * * *k 


“Edison 


GRANT & THORPE, 418 George St., 
Peterborough, Ont. 
Portable Display Rack. 


* * * *K 


NORTHERN ELectrtc Company 
LIMITED, 131 Simcoe St., Toronto. 


Amplifier Units, Types Roas-A 
and Rri15A. ‘Northern Electric Co. 
Limited.”’ 

* * * * 


Tue Frank E. Wotcott Merc. 
Co., -Frlattiord: Conn. 

“Curlex Special” Electric Curling 
Iron. 


“Eclipse’’ Hair-drying Comb. 
* * * * 
*FANSTEEL Propucts Co. INc., 


(Mfr), North Chicago, II. 

BURNDEFT OF CANADA LIMITED 
(Submittor), 130 Richmond St., W., 
Toronto. 


“Balkite B’’. Current Supply Unit. 
* * * * 

“GILBERT Com:any, Tue A. Ge: 
New Haven, Conn. 

Portable Electric Air Heater. 

Electric Hair-Drying Machine, 

Type. “D”. Marking? “Polar: Cut 
Types D2 


Switches 


SMITH & STONE, Limitep, George- 
town, Ont. 

“S. and 8.”’ surface switches, Cat. 
No. 1800. 

Porcelain sub-base for use with 
surface snap switches. 


* * * * 


Fittings 
THE SIEMON ComPANY, Bridge- 
port, Conn. 


“Siemon’’? Composition weather- 
proof sockets. 


* ** * * 


THE CANADIAN GENERAL ELEc- 


TRIC Co., Limitep, Peterborough, 
Ais 
- GG...” Porcelain tubes: 
* * * * 


Lighting Devices 


CHADWICK-CARROLL Brass Co., 

TD., Hamilton, Ont. 

Portable Electric Lamps. 
Co.’ 


yd? 


* * *k * 


NERLICH & Co., 146 Front St., W., 
Toronto, Ont. 

Portable Electric Lamps. 
ahr Sot a: 


“Ner- 


226 THE BULLETIN 


_ 


eM mM 


Miscellaneous 


*PANELYTE BoarbD Co., THE, En- 
terprise Ave., Trenton, ING} 

“Panelyte Board.” Insulating 
Material. 


* * * * 


*These devices are- under the 
Underwriters’ Laboratories re-exam- 
ination or label service. 
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On the Buying End 


The dealer gazed soberly at his 

balance sheet for the year. “Only 
3 per cent net for twelve months 
of hard work,’ he remarked, sane. 
I have had a good volume of sales.”’ 
He leaned back in his chair thought- 
fully. . 
His visitor picked up the sheet 
from the desk, and studied it care- 
fully. “Your stock looks large for 
the amount of sales,” suggested he, 
“and there are a lot more PACT Se | 
would like to have dug out of your 
books.” 

“But I can see that yeur turnover 
is too small,’ continued the visitor. 
“Tet’s look over a statement of your 
stock, as shown by your last year’s 


inventory,—the figures by depart- 


ments, separate figures for the big_ 
items like washing machines, and a 
complete record of your purchases 
and sales.’’ ‘‘All right,’ said the 
dealer, ‘‘I will bring that stuff along 
when I see you in the city.” So the 
interview ended. 

Before the time of the proposed 
meeting arrived, however, the dealer 
knew what his trouble was. Briefly 
this is what he discovered: 

tr. Some of this stock had been 
on hand two years. 

2. Certain lines, representing a 
considerable investment, had 
made only half a turn. 

3. His stock of radio had turned 
three to four times. 


4. His fixture stock had made but 


two turns. 
5. Three new specialties had 
stuck hard and fast without 
a singhe sale. 
6. The total stock showed but 
two turns for-the year. 
This may be an extreme case but 
various gradations of this only a 
trifle -less worse, are by no means 
uncommon. 
Buying is a store problem that 
calls for careful thought and seasoned 
judgment. There is plenty of real 
truth in the statement ‘‘Goods well 
bought are half sold.’’—Electrical 
Merchandising. 
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Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 
Municipal Officials advise of any corrections that should be made. 


—KEditor. 
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USED EQUIPMENT 


AND 


NEW SUPPLIES 


Released from the 
Queenston-Chippawa Development 


FOR SALE 


We offer many items representing an investment amounting to 
thousands of dollars—which are ready for immediate disposi- 
tion. Why not advise us just what you desire and we will be 
glad to send you details covering what we have available. 


TRANSFORMERS ELECTRIC SHOVELS 
MOTORS WINCHES 
COMPRESSORS MACHINE SHOP EQUIP. 
CHANNELLERS | LINE MATERIAL : 
CONCRETE MIXERS BUILDERS SUPPLIES 
CONVEYORS TRACK MATERIAL 
ROCK CRUSHERS BAR IRON & STEEL 
REVOLVING SCREENS WATER PIPE & FITTINGS 
ROCK DRILLS CONDUIT PIPE & FITT’GS 
HOISTS SMALL TOOLS 
LOCOMOTIVES TRACK TOOLS 

STEAM SHOVELS ELECTRIC SUPPLIES ETC. 


Let us send you our Booklet. 


Hydro Electric Power Commission of Ontario 
CONSTRUCTION DEPARTMENT 


190 UNIVERSITY AVE. - TORONTO, ONT. 
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Hydro Lamps 
are built to a 
standard — Not 
to a price. 


There can be no 
second grade 
Hydro Lamps at 
a lower price. 


HYDRO LAMPS 
Quality First and Always! 


All Hydro Lamps before being passed 


by our experts and labelled with the 
Hydro label of quality must come up to 
the Hydro standard of efficiency and life. 


No others will be accepted. 
No others can bear the Hydro label. 


Hydro-Electric Power ™ 
Commission of Ontario 


This label is Look for it. 
your guaran- Ask for it, on 
tee of first the lamps 
quality. you buy. 
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Opening Address 


By V. S. McIntyre, President. 


N behalf of the officers of the 
Association of Municipal 
Electrical Utilities, I wish 
to welcome you to our 

Annual Summer Convention. This 

Convention, as you know, is a joint 

Convention of the Ontario Municipal 

Electrical Association, our parent 

organization, and our Association. 

Those of you who attended our joint 

Convention in Toronto last January 

will agree with me that it was a most 

successful meeting, both in point of 
attendance and for the wealth of in- 
formation produced for each in- 

dividual. We have gotten off to a 

good start today, and all signs in- 

dicate a Convention that will even 
excel the January one. 

As you will see from your pro- 
gramme, our various Committees 
have been untiring in their efforts to 
provide you with good speakers, 
good papers, and _ entertainment. 
Mr. Maguire, President of the O.M. 
E.A., will take charge of this meeting 
a little later on, and is going to bring 
up several matters which are of the 


most importance to all of us, and to 
the industrial life of this Province. 

Since our January meeting our 
Executive has been busy with various 
matters in connection with our 
Association and the electrical indus- 
try at large. I will not go into the 
detail of the work accomplished by 
our Association, since our last meet- 
ing, as the Chairman of the various 
Committees will present reports cov- 
ering their activities. After hearing 
these reports I feel sure that you 
will agree with me in saying our 
Association is to be congratulated 
on having such active Committees: 

During the past few weeks we have 
been very much interested, along 
with members of the C.E.A. and the 
Manufacturers’ Association, in tak- 
ing up with the Government at 
Ottawa matters pertaining to their 
Department governing Inspection 
of Electrical Meters. There is no 
doubt that shortly a change will be 
made in the Electrical Inspection 
Act, and the Committee which you 
appointed last year to work in con- 
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junction with Committees appointed 
from the other organizations just 
mentioned has been active in pro- 
tecting the interests of the central 
stations, meter manufacturers, and 
the electrical consumers. Up to the 
present, the Government has taken 
no direct action in this matter, but 
we expect to be able to present a 
report in the near future. 


I know all of us regret very much 
that Sir Adam Beck is not able to be 
with us. We know, however, that 
sir Adam “is here in spirit and.is 
wishing us every success in our de- 
liberations, and we all join in send- 
ing him our sincere wishes for a 
speedy recovery. 

As Managers, Engineers, Superif- 
tendents of Electrical Departments, 
purchasing and distributing electric- 
al energy to our consumers, we will 
be faced, within a short period, with 
another, problem, a problem which 
we had to cope with during the year 
1918. Sir Adam Beck, in his state- 
ment protesting against the export- 
ation of Electric Power, with special 
reference to the proposed lease of the 


’ Carillon, <-Power = Site; 
last month, says: 


“On. other occasions I have 
drawn attention to the fact that 
the citizens of Ontario are now 
facing a most serious power short- 
age. Its gravity can scarcely be 
overstated. Within the short per- 
iod of 15 years, Ontario will need 
every horsepower that can~ be 
developed from its water powers, 
and the markets will absorb this 
power as rapidly as it can be pro- 
duced. , The’ available Niagara 
power supply is being utilized as 
rapidly as the necessary equip- 


ment can be installed, and, under ~ 


present allotments of water, all 
available Niagara power will be 
utilized in 196.” 


This means that all available 
Hydro power in the Niagara district 
will -be: takenvips next year (7 Phe 
Hydro Power Commission is making 
arrangements to take care of extra 
demands on the Niagara System 
through the installation of a steam 
plant located. in Toronto. The 
necessity for the erection of such a 
steam plant has always seemed to 
me to be a shame when you take 
into consideration the amount of 
Hydro power going to waste on the 


St. Lawrence River which could be — 


utilized to relieve the Niagara situ- 
ation. Those of us who are located 
on the Niagara System will have to 
study load regulation. Each one 
of us will have to regulate our in- 
dividual power demands so that the 
generating stations here can be 
operated at their maximum effici- 
encies. 


During the past year the Govern- 
ment has passed legislation enabling 
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the Municipalities to tax Hydro 
ptores., ‘This, to my mind’ is sa 
move in the right direction. Those 
of us who operate stores have been 
criticized on the score of not paying 
taxes, and such regulations will re- 
move any arguments along this line. 

In attempting to make a Pre- 
sidential Address, I am _ putting 
forth my best efforts, endeavouring 
to be as concise as possible and to 
make the virtue of my remarks lie 
in their brevity. In closing, I would 
like to leave this thought with you:— 

In the past we have heard a lot 
about, service. Service is a most 
important point in our operation. 
There is, however, something else 


just as important which must be 
exercised in order to give service, 
and that is co-operation. Co-op- 
eration with the Provincial Hydro 
Commission; co-operation between 
our two Associations; co-operation 
in the office, in the substation, in the 
workshop, so that it will be an in- 
ducement to individual effort and 
individual initiative. Co-operation 
should be the way of the electrical 
industry and, if this Association can 
contribute substantially in effort 
and in inducement, in research and 
results, to so shape the electrical in- 
dustrial progress of this Province 
it will deserve well of those in whose 
service it is engaged. 
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Sir Adam Beck’s Message to the Convention 


Dire Up eHannican, 

secretary, Ontario Municipal Elec- 

trical Association, GUELPH, 

and 
Mr. S. R. A. Clement, 

Secretary, Association of Municip- 

al Electrical Utilities, TORONTO. 
Dear Sirs;— 

In acknowledging your very kind 
invitation to attend the annual 
banquet of the Ontario Municipal 
Electrical Association and the Asso- 
ciation of Municipal Electrical Util- 
ities, I desire first of all to express my 
deep appreciation of your kindness 
and to say that if it were not for 
limitations at present placed upon 
me I should be most happy to be 
present with you on the evening of 
the twenty-fourth of June. 

Those of us who are familiar with 
the history of the publicly own- 


ed hydro-electric utilities of this 
Province know that the splendid 
assistance rendered by you has great- 
ly contributed to bring about the 
present satisfactory condition of the 
undertaking. The confidence that 
has existed between members of your 
Association, and the Hydro-Electric 
Power Commission has, probably 
more than any other feature, been 
the secret of the success that has been 
attained. You must all continue to 
exercise a live interest in the Com- 
mission’s affairs. In the future as 
in the past, there will doubtless be 
many occasions when your good 
efforts must be relied upon to ad- 
vance the best interests of the 
municipalities. 

May I remark that at the time I 
was compelled, through illness, to 
lay aside the less important details, 
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the prominent matters that were in 
hand, such as the work in connection 
with the Queenston-Chippawa Plant, 
the Nipigon Development, the pro- 
gramme respecting the development 
of the St. Lawrence and Ottawa 
Rivers, the initial steps looking to 
the establishment of steam plants, 
had been advanced as far as it had 
been possible, and with the constant 
attention of the Honourable Mr. 
Cooke to the affairs of the Commis- 
sion, and the continued co-operation 
and loyalty of the staff and the whole 
of the Commission’s organization, 
the affairs of the Commission have 
not suffered or been neglected. 


Inasmuch as I am writing, it 
occurred to me that I might take 
the liberty of making a few observ- 
ations: with respect to one or two 
important matters that have recently 
been under public attention, and 
which involve issues of great moment 
to the citizens of the Province of 
Ontario. 

It is unnecessary for me to empha- 
size to the members of your Associa- 
tion the vital importance of develop- 
ing as required hydro-electrical ener- 
gy from the remaining water powers 
available in the Province of Ontario 
so that this energy may be available 
to supply the municipal, domestic, 
commercial and industrial require- 
ments of Ontario municipalities. On 
all sides there is a growing and more 
intelligent appreciation of the basic 
and intrinsic value that attaches 
to low-cost hydro-electrical energy. 
Control of this energy is coveted by 
many who would like to see it ex- 
ported to the United States. One 
can hardly find fault with our 
neighbors to the South for desiring 


to have such a valuable commodity 
to aid in building up their industries 
and communities, but it is scarcely 
to be expected that Ontario citizens 
can be induced to part with a com- 
modity so essential to their own 
necessities and welfare. What the 
municipalities of Ontario have ac- 
complished through the Hydro-Elec- 
tric Power Commission is so clear 
a demonstration of what can be 
accomplished by means of low-cost 
electrical energy that no justification 
exists for giving consideration to any 
proposal that would deprive the 
municipalities of electrical energy 
that could be utilized for the build- 
ing up of the cities, towns, villages 
and rural communities of our own 
country. 


It is only within the present month 
that one of the most determined and 
dangerous assaults ever made, in- 
volving the future welfare of the 
Province was under consideration by 
the Dominion Government. I refer, 


of course, to the proposals in con- 


nection with the development of 
hydro-electrical energy at the Caril- 
lon power site on the lower Ottawa 
River. The terms of the leases in 
connection with the development of 
this site were, as I have said in a 
pamphlet dealing with this Carillon 
proposal, simply scandalous. A defin- 
ite attempt was made to open a door 
through which unlimited quantities 
of electrical energy, from the Ottawa 
River, and from the St. Lawrence 
River, and doubtless later on from 
the Niagara River would be exported 
from Canada to the United States. 
It is unnecessary here to review this 
situation, because I have fully cov- 


ered it in the printed pamphlet 


— 
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issued earlier in this month, but I 
do desire to take this opportunity 
of earnestly inpressing upon every 
representative interested, that the 
closest scrutiny must continually be 
made of all proposals to develop the 
remaining water power of our Prov- 
ince, including, of course, the St. 
Lawrence River and the remaining 
power that may be developed from 
the Niagara River. 


Provincial rights must be pro- 
tected to the utmost. Citizens like 
the members of your organization 
have now had an extensive experience 
with matters appertaining to the 
development and distribution of elec- 
trical energy and your close watch- 
fulness and intelligent action, as 
occasion requires, will not only be 
a protection to the general interests 
of the Province, but will be a pro- 
tection also to all the municipalities, 
—practically every one of which, for 
its future growth and welfare, re- 
quires that the hydro-electrical ener- 
gy of the Province shall not be 
alienated, but that Canadian water 
powers shall be developed in order 
to supply the needs of Canadian 
communities. 


On several occasions I have em- 
phasized the fact that we are ap- 
proaching a serious shortage of 
electrical energy. Every possible 
effort has been made to obtain from 
the federal Government the author- 
ity necessary to enable the Hydro- 
Electric Power Commission to pro- 
ceed with the development of power 
in the upper portion of the St. Law- 
fence River: Our: hopes «in. this 
respect have been disappointed. The 
desired authority has not been 
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granted. There is no definite assur- 
ance when such authority will be 
obtained. The Hydro-Electric Power 
Commission, however, is moving as 
rapidly as possible to construct one 
or more steam-electric plants so that 
the industrial development of the 
Province need not be curtailed. It 
will, I know, be a gratification to 
you to understand that until such 
time as it will be necessary to gener- 
ate a much larger proportion of 
electrical energy from steam than is 
at present proposed, the necessary 
steam-electrical energy can be pro- 
duced and supplied under circum- 
stances that will, it is believed, entail 
no increase in the local rates for 
electrical energy to consumers. 


In here making a general reference 
to the work of the Commission, I 
should like to say that the operations 
under the Commission’s jurisdiction 
were never in a more encouraging 
condition. During the past year the 
number of municipalities under con- 
tract has increased from 356 to 386. 
The amount of power generated 
reached in December 1924, an aggre- 
gate of over 780,000 horsepower. 
During the year, the capital invest- 
ment in our municipal undertaking 
increased from $242,000,000.00 to 
about $263,000,000, and the annual 
revenue now amounts to nearly 
$19,000,000, and the reserves set 
aside for renewals and sinking fund 
by the Commission and the muni- 
cipalities now amount to. over 
$39,000,000. Infact no matter what 
aspect of the Commission’s work is 
reviewed, it will be found that there 
is a very satisfactory growth. 


With respect to the 
demand for electrical 


increased 
energy, I 
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should like to remark, also, that the 
course of circumstances bears out 
the representations I have before 
made to the effect that our Provin- 
cial markets will be able to absorb 
all the hydro-electric energy that 
our water powers can produce. [ 
recognize, of course, that the develop- 
ment of some of these water powers 
will take many years to complete 
operation, but it is my belief that 
the energy will be required by the 
Municipalities and the customers 
of the Hydro-Electric Power Com- 
mission as rapidly as it can be made 
available. This has been the ex- 
perience in the past, notwithstand- 
ing all the pessimistic prophecies that 


mission will use its best efforts as 
in the past, not only to keep you 
advised so that you may take the 
necessary action to aid in protecting 
your interests, but to employ all 
means at its disposal to keep the 
municipalities of the Province ade- 
quately supplied with electrical 
energy; and the cost of such energy 
in the future as in the past, will be 
the lowest at which such energy 
can be supplied. 


Again thanking you for your kind 
invitation and regretting my in- 
ability to be present, with heartiest 
wishes for the continued success of 
your organization, 


have been made to the contrary I remain, 
from time to time. Very sincerely yours, 
The Hydro-Electric Power Com- (Sed.) ApAM BECK. 
ome FF omens LF omc . 
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Accomplishments and Future Problems 
of the Hydro Commission 


By Hon. J. R. Cooke, Minister Without Portfolio, 
Commissioner, H.E.P.C. of Ontario. 


(Address before Ontario Municipal Electrical Association and Association of 
Municipal Electrical Utilities at Niagara Falls, June 247 1085+) 


@N attempting to address this 
1 gathering that is representative 
of the activities of the greatest 
public ownership organization 
there is in the world, I realize full 
well that Iam addressing an audience 
that is capable of criticising, in an 
intelligent manner, every phase of 
power development in this Province. 


At a Convention of this kind that 
regularly assembles to discuss the 
conditions and the business of such 
a huge organization as this, it is only 
natural for you to inquire, both of 
the Commission and of the Govern- 
ment, as to the general outlook for 
the future, and so I will, therefore, 
direct my remarks not only to a 
brief review of the past, but also in 
an effort to analyze the problems 
of the future. 


As I listened to the message of 
Sir Adam Beck I thought I could 
realize, somewhat, of your disap- 
pointment at the absence of the 
Chairman of the Commission, be- 
cause, the history of the achieve- 
ments of the Hydro-Electric Power 
Commission of Ontario is but the 
simple story of the hopes, the am- 
bitions, and the life-work of Sir 
Adam Beck. Its financial success is 
a tribute not only to his dominating 


personality, but to his honesty when 
ranged against the great array of 
private capital, And I know that 
you are but voicing the sentiments 
of this whole Convention, and the 
people of this Province, when you 
expressed tonight a sincere hope for 
his recovery. 

Now, as we assemble here tonight 
under the auspices of this Associa- 
tion, and within sight and sound of 
this mighty Niagara that has made 
possible the service you render, one 
can scarcely refrain from _ briefly 
referring to the outstanding prin- 
ciples upon which the organization 
of this Hydro-Electric Power Com- 
mission has been built up. In no 
other country in the world has there 
ever been developed, upon such a 


huge scale, an organization with such 


unique features as the Hydro-Electric 
Power Commission of Ontario, devel- 
oped by the money of the people of 
this whole Province, but for the 
benefit of the people, and owned by 
the people. And, under its system 
of operation, it is returning to the 
Province, from the customers whom 
its serves, every dollar that the Prov- 


_ ince has invested in its development, 


and it is today a monument to its 
engineering staff which has success- 
fully carried through some of the 
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most magnificent. engineering feats 
performed upon the American Con- 
tinent. | 

Let me briefly sketch for you the 
three most dominating features in 
contributing to the success of this 
public ownership idea in the develop- 
ment and transmission of electric 
light and power under the adminis- 
tration of the Hydro-Electric Power 
Commission of Ontario. 


First of all, there was the merit of 
the public ownership idea itself, 
which recognizes this one important 
feature in the administration of 
public affairs in any country, and 
it is this: That the natural resources 
of a country belonging to all ‘the 
people of that country, and should 
be administered for the benefit of 
all its citizens instead of for the 
personal gain of the private individ- 
ual, or the corporation. Now, once 
that-sprinciple -is-admitted—-and. I 
fancy that there are few men in 
public life in this Province today 
who would dare, openly, to dispute 
it—there then remains to be con- 
sidered the character and the ability 
of the men who compose the different 
Commissions appointed to operate 
these utilities, and also the Govern- 
ment who have to frame the legis- 
lation under which these Commis- 
sions are given power to operate. 


At the very inception of the Hydro 
Electric Power Commission of On- 
tario, this Province was fortunate in 
having two such men as Sir Adam 
Beck and Sir James Whitney, the 
one responsible for the operation 
of the Commission and the other 
one responsibility for the legislation 
that gave them power to operate 
and to extend their activities. These 


two men together laid the founda- 


tions that made possible this wonder- 
ful success, until it grew from an 
initial load of 1,000 horse power, in 
1910, that was bought from the 


Ontario Power Company, untiltoday . 


we are developing twenty-two water 
powers of our own and distributing 
almost 800,000 horse power. 


Let me say to you tonight that 
perhaps no man who has ever been 
in public life in this, or any other 
self-governing country in the world 
has ever held, in the same degree, 
the respect and the confidence of the 
great mass of mankind whom he has 
sought to serve as has Sir Adam 
Beck. 

Now, if you are going to ask the 
public of this Province to deal in- 
telligently with the power problems 
of Ontario in the future, then it is 
necessary to place clearly before 
them the actual situation as it is 
today, in order that they may under- 
stand the necessities of the future. 


I am not going to go into details 
tonight of this great Niagara develop- 
ment, because with it you are all 
familiar. But I would like to say 
this to you, that if anyone is pessim- 
istic as to the future possibilities of 
this country let him take a trip over 
this Chippawa Development, and 
as he views the scene where the 
waters of the mighty Niagara have 
been diverted along the course where 
they will yield double the efficiency 
in power development, and he learns, 
sir, that those plans were all pre- 
pared, that this work was all accom- 
plished under the direction and the 
supervision of men who are Canadian 
citizens by birth, and who, from 
their childhood, have been trained 
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in the schools and the universities 
of this Province, he is impressed with 
the significance that the success of 
this development holds for the in- 
dustrial life of this Province in the 
future, and his confidence is strength- 
ened in the ability of our own Cana- 
dian citizens who have made this won- 
derful achievement such a fine, 
national success. 

There are just one or two things 
that occurred to me as the message 
was being read from Sir Adam Beck, 
and they were: In June of last year 
the Hydro Electric Power Commis- 
sion of Ontario placed before the 
Government of this Province plans 
for the development of the St. Law- 
rence River at Morrisburg. These 


plans were approved by the Provin- 


cial Government and forwarded to 
Ottawa, together with the inform- 
ation that early in the previous year 
the Legislature had voted the money 
that was necessary to proceed with 
the development, and recommended 
to the Federal Government at Ot- 
tawa that we be allowed to proceed, 
and although over one year has 
rolled away the Commission are still 
waiting on a favourable reply from 
Ottawa. 

About two weeks ago, when we 
realized that we could wait no longer, 
the Commission itself made formal 
application to the Provincial Govern- 


ment for permission to develop the 
Ottawa River upon the five different 
power sites of Rocher Fendu, Chen- 
aux, Chat’s Falls, Deschenes and 
Carrillon, and at once the Govern- 
ment of this Province gave its con- 
sent, and the engineers of the Hydro 
Electric Power Commission are-to- 
day engaged in the survey that is 
necessary before we can file our plans. 

But, while that is true, I want to 
impress upon this gathering tonight 
this fact: That the power problems . 
of Ontario can never be solved to the 
satisfaction of the Hydro Electric 
Power Commission, or the people 
of this Province, until whatever 
Govérnment may be in power in 
Ottawa will acknowledge and con- 
cede the rights of Ontario to owner- 
ship in the surplus waters of the St: 
Lawrence, and permit us to proceed 
with the development that is necess+ 
ary in order to encourage and to 
maintain the industrial life of this 
Province. 

You need make no mistake, the 
Hydro Electric Power Commission 
of Ontario are fully alive to every 
phase of the power situation in this 
country, and are determined that 
no effort shall be spared to conserve 
for the benefit of the people of this 
Province the full value of our natural 
resources in the magnificent water 
powers of Ontario. 
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Connection of Lightning?Arresters 
By P. B. Yates, Manager Public Utilities 
Commission, St. Catherines 


(Read before Association of Municipal Electrical Utilities at 
Niagara Falls, June 24, 1925.) 


N 1908 or 1909, when R. A. Ross, 

of Montreal, was appointed by 
the Hydro Electric Power Com- 
mission to act as chairman of 
the various committees formed by 
the Engineers of the municipalities 
for standardization purposes, the 
nucleus of the present A.M.E.U., 
the writer, as one of his duties to the 
Hydro, was instructed to act as 
Secretary. At one of these meet- 
ings, lightning arresters were under 
discussion, and Mr. Ross gave his 
opinion about as follows:—‘‘The 
action of arresters is very uncertain, 
but they are very necessary—for the 
protection of the reputation of the 
_ Engineer in charge. To install the 
most modern arrester is all he can 
do..; 


Tweaty-five years ago, when in 
charge of the design of 13200 volt 
stations for the Switchboard Dept. 
of the G. E. Co. at Schenectady,. I 
was told of a ‘“‘shot’’ coming in on 
one of the 13200 v. feeders radiating 
from a steam generating plant and 
going to ground in the motor driving 
the air-blast fan for the transformers. 
With our present knowledge of 
lightning I would enjoy looking over 
the wiring scheme of that station 
to discover why it took the course 
it did. 

A year or two later while over- 
seeing the installation in Des Moines, 
Iowa, of an inverted rotary feeding 
through a 13200 v. bank of trans- 


formers the line to a 13200 Vv. inter-ur- 
ban sub-station, I had quite an argu- 
ment with the installing engineer, 
the point in dispute being whether 
the lead to the bank of arresters 
should be tapped off the main to the 
transformers, or whether the lead 
to the transformers should be tapped 
off the most direct lead to the arres- 
ters. Both of us being rather stub- 
born we referred the question to our 
head-quarters. The firm of Engin- 
eers represented by myself replied 
that either connection would be satis- 
factory to them. The Engineer of. 
the district office of the Electrical 
Manufacturing Company, made a 
trip to Des Moines to investigate 
and decided in favor of the straightest 
possible path to the arresters—the 
lead to the transformers being a 
right angle tap through the choke 
coils. Lightning arrester connections 
have since been a hobby of mine, 
and I want to quote some extracts 
from a discussion on arresters at the 
Spring (1924) Convention of the 
A.1.E.E., reported in the January 
1925 Journal. I will quote Mr. J. 
5. Jenks:— 


“The writer has frequently seen 
lightning arresters connected in 
such a manner that the disturbance 
has to reverse itself, turn very 
acute angles and follow a circuitous 
route to and through the arrester 
and thence to ground. Experience 
has proven to us that lghtning 
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does not do such things and that 
lightning arresters do not have 
any special attraction. for light- 
ning, but that the simplest form 
of arrester will pass lightning 
readily if the lightning is led to 
the arrester.”’ 


Mr. Jenks then describes. the con- 
ditions at some substations of the 
West Penasylvania Power Company 
where trouble was being experienced: 


“This led the speaker to believe 
-that the lightning disturbances 
were following the path of the 
current, as laboratory tests proved 
that the lightning arresters would 
break down at about one-half the 
potential at which the transfoc- 
mers would break down, and it 
appeared that if the lightning were 
led to the arrester directly rather 
than to the transformers it would 
go to ground over the arresters 
and not disturb the transformers. 
Hence the stations were wired, 


bringing the line wires straight . 


into the arresters and then makiag 
a connection from the arzester to 
the bus in such a mannec that the 
lightning disturbance would be led 
to the arrester over a line haviag 
very 2asy curves and no sharp 
angles, while the lead from the 
arrester to the bus parallels directly 
back near the wire of the incoming 
lead for a distance and then pro- 
ceeds to the bus in the most con- 
venient manner.”’ 


Mr. Jenks closed with the follow- 
ing sentence :— 


‘Hence we are of the opinion 
that it is more essential to lead the 
disturbance to the arrester than 
it is to install choke coils.’’ 


A recent installation I have in 
mind has so far been fortunate but 
I am looking for trouble. In this 
case the high tension lines are dead- 
ended on the steel structure of the 
out-door station, two suspensions 
strains being used. A right-angle 
aerial tap is made from the incoming 
lines to the arrester bank, and be- 
tween this tap and the dead-ends a 
second right-angle tap goes to the 
oil switch through the choke-coils. 
A “shot”? coming in may follow the 
current past the arrester tap, may be 
choked back from the oil switch, and 
may “‘slop over’’ the strain insulators 
to the frame of the station. A bad 
shot might talee two or all of the three 
paths open to it. I wish to emphas- 
ize the use of the word “‘may’’, but 
the protection of this installation can 
not be forecast. It may be 7o per 
cent. or 80 per cent. efficient but the 
experience of to-day leads us to 
believe that the feeder wires should 
take an unbroken course to the 
arresters, the angles and reversals 
in direction of wires being designedly 
in the power circuit. 


We can.all recall many instances 
of arresters on outgoing 2300 v. 
feeders connected by a right-angle 
tap, with no coils in the power circuit, 
the feeder wires being brought into 
the station by the most direct path 
and with graceful sweeps to the 
feeder switches. This might be term- 
ed “courting trouble” ia the light 
of present-day knowledge of the sub- 
ject. Earlier practice, especially 
in the small stations, of installing 
the arresters on the ‘‘home’”’ pole, was 
better, or shall we say, more fortunate, 
in that the feeders were generally 
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dead-ended on this pole, and the 
power circuit being a tap into the 
station with one or two or more 
right-angles in it. 


The increasing use of cable en- 
trances for 2300 volt feeders is 
changing this phase of the question, 
the arresters must be installed on 
the line to protect the cable and the 
obvious method of connection is the 
correct one as judged by the know- 
ledge of to-day. The line wires are 
dead-ended on a double-arm and 
continue in a curve down to the 
arresters, the connection to the cable 
being usually a right-angle tap from 
the main. A possible improvement 
in this connection i# to make the 
power tap on the line between the 
two arms, reversing the flow of the 
current on itself before dropping to 
the cable end-bell. 


The station is the end of the dis- 
tribution system that it is most 
essential to protect. Any trouble 
here is apt to be a general one, and 
in the case of in-door stations, and 
generally all of the 2300 v. system 
is enclosed, any trouble may cause 
great damage besides a serious ser- 
vice interruption. 


In addition the 2300 v. or 4000 v. 
system, built like a network over the 
limits of the municipality, and of 
lat2 extended iato the Rural Power 
Districts, collects the lightning dis- 
charges over such a large area that 
the arresters on these lines should 
receive more consideration than I 
believe’ vis usual. Let me quote 
Mr, “B:° EF. “F. Creightoh. from *the 
report of this same discussion :— 


‘Potentials induced by thun- 
der-clouds are independent of the 


operating voltages of transmission 
lines. Under identical conditions 
of induction a 2300 volt line will 
have induced on it by lhghtning 
as high a voltage as the 220,000- 
volt line. The insulation strength 
of the apparatus, however, is wide- 
ly different. Asa result, lightning 
arresters are not yet applied to the 
very high voltage lines. But some- 
what inversely proportional as the 
voltage of a circuit is less the num- 
ber of arresters used is greater.” 


Also K. B. McEachron’s contri- 
bution :— 


“It As alsotimportantetonuate 
that the number of troubles in- 
creased as the voltage of the system 
decreased, and consequently the 
dielectric strength of the insulation 
decreased.” 


We are told that disturbances on 
low voltage networks during electric- 
al storms are of two kinds, those 
caused by induction and those caused 
by a direct hit, and dependent upon 
various conditions the first kind may 
approach the second in results to 
service or physical damage. I would 
be glad to know how many others 
have experienced disturbances which 
have traveled down a line blowing 
the fuses of each transformer on the 
way. Is-it ‘not« the experience oor 
others that transformers at the ends 
of lines are more hable to damage 
than those further from the end? 
Those on short taps from the main 
lead seem less liable to trouble than _ 
those on long taps, where the trouble 
may originate on the tap. 


When locating arresters, I liken 
possible disturbances to tidal waves 
and install the arrester on the prin- 
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ciple of a break-water. The far end 
of a primary should not drop to a 
transformer, but to an arrester, for 
the surge coming down the line 


seems to follow the line, not a tap. 


from the line—continue the line past 
the double arm down the far side of 
the pole to the arrester, and tap the 
transformer on the near side of the 
pole. This is a dangerous spot and 
if possible it is wise to carry the prim- 
ary one pole beyond the last trans- 
former and install the arresters on 
the last pole. 


- Following this analogy, and also 
for reasons of economy, it would 
appear impractical to install arresters 
at each transformer on a city system, 
and in my opinion it is not needed. 
If arresters are properly installed 
on the various feeders, a minimum 
“number of arresters will be required. 
Arresters should be located at the 
station end and at the far end of each 
feeder or tap from the feeder. The 
arresters on the length of the feeder 
if properly connected may be some 
considerable distance apart. The 
connection of these latter arresters, 
those not at the ends of the circuit, 
are those which are most commonly 
improperly made. The passage of 
the surge down the line should be 
impeded and if possible the surge 
should be divert2d to the arrester. 


The method which we employ in 
St. Catharines and which has been 
very sucessful in relieving the line of 
the surge before it has traveled very 
far, is as follows :— ; 


One pole, not a transformer pole, 
is double-armed, and the arresters 
are installed on an arm below the 
double arm. Either side of the 
double-arm a strain insulator is cut 


into the line. Outside of these: two 
strains, taps are brought down in an 
easy curve to the arresters, so that 
there are two line connections to each 
aLrester: . 

By making these taps the same 
size as the line, and this can be done 
where the feeder wire is small, the 
job is complete except for the ground 
connection. On heavy feeders, the 
break in the line bridged by the 
arrester taps, will be shunted by a 
choke-coil which we make up on the 
job by giving a piece of the line wire 
a few turns around a pick-handle. 
This coil is fastened at the same 
place as the arrester tap and the 
insulators on the double-arm support 
the coil. 


If a surge in either direction can 
get by such a lightning trap, it may 
properly be called ‘‘a very wise and 
experienced surge.’’ 


On transmission systems where 
taps from the line may be and usually 
are miles apart, the protection is 
placed on the taps. On a local 
distribution system with transformer 
taps sometimes on every other pole 
and where protection on the taps: 
would entail great expens2 and some- 
times considerable difficulty in the 
location and connection of the many 
arresters, proper installation of line 
arresters will be ample protection, 
and the flow of the surge ended as 
soon as possible. 


As for the ground connection 
there are three good rules—make the 
connection easy for an unimpeded 
flow, use a heavy capacity ground 
connection, and make sure of the 
sufficiency of your ground. All of 
these rules are general practice 
except the last. 
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- We have perfect results from the 


Ontario Power carbarundum rod 
device, (except that the rod would 
be destroyed now and then) and also 
with their water-barrel arrangement 
(except that they require constant 


attention and are not very practical | 


for even the tropical winters of St. 
Catharines.) We still have one 
water-barrel installation, and two 


G.E. electrolytic installations on our. 
12000 volt distribution system, and 
are using G.E. oxide film arresters at 
our main station. All of these will 
and do work properly if properly 
connected, and one may wonder if 
past dissatisfaction with arresters 
was due, not to bad arrester design, 
but rather to improper connections 
to the arresters. 


Discussion 


Mr. Jos. Showalter, Canadian 
Westinghouse Co., Toronto: It is only 
in the last ten years that lightning 
protection and lhghtning arresters 
have been really analyzed and 
studied by the large power com- 
panies, and within the last couple 
of years they have actually measur- 
ed the lightning discharge. 


The manufacturers have made 
use of sound theoretical conclusions 
which they have arrived at by 
experiment. There remain some 
questions that can only be settled 
by actual experience, as to the 
best way of connecting these arres- 
ters so as to get the best results, 
and the questions, as brought up 
by Mr. Yates, are very vital. They 
are recent engineering problems. It 
is only recently that we have tried 
to analyze these problems. We are 
losing thousands of dollars’ worth 
of equipment every year all over 
the country because of inadequate 
lightning protection, so I think you 
gentlemen should enter into this 
discussion very thoroughly and give 
us your experience, and let us 
analyze the experience, as a whole, 
so that central station men, dis- 


tribution men, can connect light- 
ning arresters in such a way as to 
cause” them;“to™ bé 100* pers cent 
efficient. 


Mr. S. E. M. Henderson, Canadian 
General Electric Co., Toronto. (Read 
by Mr. Brace). Mr. Yates’ paper — 
on this subject is a most interesting 
one and I wish to congratulate him 
on putting his principles into prac- 
tice on the systems which have been 
under his control. Lightning, as 
it appears on transmission and dis- 
tribution lines, ordinarily shows a 
very steep wave front and is there- 
fore often referred to as being of 
very high frequency. As reactance 
is directly proportional to frequency, 
it is evident that a few right angle 
bends in a lightning arrester circuit 
might readily show an objectionable 
amount of reactance on lightning 
frequencies, though quite negligible 
as regards the ordinary commercial 
frequencies. Hence the importance. 
of some of the principles laid down 
by the author of the paper. 

Another important feature of a 
lightning arrester circuit, by which 
I mean the ground connection, the 
arrester itself and the connection 
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from the arrester to the line, is low 
resistance. For example, assume two 
such circuits of 30 ohms and 150 
ohms respectively and a lightning 
discharge of 500 amperes. It would 
take 15,000 volts to force this current 
through the 30 ohm circuit and 
75,000 Volts for the 150 ohm circuit. 
It is quite evident that the stresses 
on apparatus to be protected are 
far more severe in the latter case 
than with the low resistance equip- 
ment. 

Wr: Y ates.states that on: a: city 
system, it is scarcely practicable or 
necessary to provide a lightning 
arrester at each transformer on the 
line and suggests distributing arres- 
ters along. the line. I cannot agree 
with this recommendation because 
the protective value of an arrester 
decreases very quickly as it is moved 
further and further away from the 
device to be protected, The reason 
for this will be seen by reference to 
my rough sketch showing an induced 
charge travelling along the line. 
Such a charge travels with the veloc- 
ity of light or approximately 186,000 
miles per second, and hence a trans- 
former might easily be subjected to 
the maximum voltage of the induced 
charge before an arrester only a few 
poles away could commence to dis- 
charge. 

Birr). Ww. Roper of. Chicar6 
carried on the most extensive and 
thorough study of lightning protec- 
tion for pole transformers of which I 
know. He found considerable vari- 
ation in conditions within the city 
and was unable to draw logical con- 
clusions until he had obtained a very 
large number of records classified 
according to conditions. Asa result 


of his investigation, his Company and 
many others consider roo percent. 
protection both economical and desir- 
able. A study of his reports will be 
found well worth while. 


Many Engineers have studied 
lightning during the past thirty or 
forty years and recently most inten- 
Sive studied have been made in the 
laboratory with the 2,000,000 volt 
lightning generator developed by 
Dr. Steinmetz and some of his assist- 
ants. The conclusions drawn from 
the tests and checked against obser- 
vations of actual lightning are most 
interesting and are sufficiently reli- 
able to be of great service to engineers 
connected with the problem of pro- 
tection against lightning. The data 
is too extensive to even outline here, 
but those who are interested should 
refer to F. W. Peek’s paper on ‘“‘High 
Voltage Phenomena’’ presented to 
the Franklin Institute on Nov. 1s, 
1923, and his paper on “‘Lightning’”’ 
presented to the same organization 
in September, 1924. 


Mr. W. R. Catton, Brantford: In 
Brantford, we have a 4,000 volt 
system, and up until some years ago 
we tied our primary neutrals and our 
secondary neutrals together. We 
did not instal arresters on every 
transformer, and found after nearly 
every storm that we had lost a trans- 
former. It was suggested that we 
separate our lightning arrester 
grounds entirely from the neutral. 
We did so, installing arresters on 
every transformer, grounding them . 
separately and have minimized our 
lightning troubles. I believe it is due 
to the fact that we separated the 
grounds. 
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Mr, R. H. Starr, Orillia: There is 
a Bulletin issued by the American 
Government on lightning arresters 
and ground protection, published 
about three years ago, It goes into 
the matter very fully, and can be 
secured, free, by simply writing, I 
think, to the Department of the 
Interior at Washington. It stresses 
the’ fact that lightning arrester 
grotnds should be kept absolutely 
separate from the neutral, or any 
other system. 


“Mr, Showalter: That was an ex- 


ceedingly important factor in con-. 


nection with lightning arresters. All 
manufacturers instruct that light- 
ning arresters should be connected 
to separate grounds, as near as 
possible to the arrester itself. 


Mr. Yates: Referring to Mr. 
Henderson’s remarks, his diagram, 
I believe, is made on the basis of 
something that very seldom happens, 
and that is more of a direct hit on 
the line. 
voltages, the induced surges, are the 
great majority of the line disturb- 
ances caused by lightning, and in 
that case I think your lightning 
arrester is going to work. I think 
everything along the line is going to 
work, and you are lucky if your 
arrester manages to do its work and 
get rid of enough of the charge to 
protect the equipment. 


I notice now that I did not make 
my paper clear. I am not protecting 
the transformer so much as I am the 
line to which the transformers are 
connected, and to limit the flow of 
that surge along the line. It may 
get two or three transformers in a 
certain district between line arresters 


I believe that the induced 


‘but I know that we have a very small 


number of line disturbances coming 
into our station arresters. They do 
not go along the line. They are 
stopped long before they get to the 
station with lightning arresters at 
station. With lightning arresters at 
each transformer, I believe in the 
case of a heavy surge coming down. 
the line, probably every one of the 
arresters will do its job. © My 
idea -is to limit the area ~cover- 
ed by that surge, by taking it to 
eround just as closely as possible. 
I will acknowledge that we lose a lot 
of arresters with our system of con- 
nections, because they get so much 
that what you can find of them after 
the storm is not worth repairing. I 
believe that we get the maximum 
amount of dicharge at each arrester. 


Mr. Brace: Mr. Henderson was 
quite agreeing with Mr. Yates that 
the majority of the trouble is not due 
to a direct hit, but rather to the 
induced charge. What we really 
have in mind there is an induced 
charge released when the hghtning 
strikes the ground somewhere else. 


Mr. C. E. Kirkby, Brantford Twh.: 
I experienced a very heavy lightning 
discharge on a rural line, so heavy 
that all of the copper wire from a 
farmer’s house to his barn, and to. 
his garage, was completely consumed. 
We could not find any of it except a 
few pieces of insulation. The dis- 
charge burned the lightning rods on 
the barn into lengths of about two 
feet. The boxes in the barn, which 
were metal, were blown completely 
apart. There was not a window 
left in the man’s house, having all 
been blown in, not from the inside | 
of the house outward, but from the 
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outside inward, breaking the sash as 
well as the glass. We lost six 
meters and some transformer fuses. 
We lost no transformers. The trans- 
formers are protected at each pole. 
I feel that that was an extraordinary 
heavy discharge, and in my inquiries 
in the district I could not find that 
there had been any more than the 
one discharge. We lost transformer 
fuses for about a mile down the line, 
to the junction pole which has an 
arrester and fuse on-it. The fuse 
was blown, but beyond that pole 


there was no damage done at all. 


Mr. H. F. Shearer, Welland: J 
would like to ask Mr. Yates what 
limit he would place on the size of 
the ground wire down the pole. 


Mr. Yates: No. 4. 


Mr. Shearer: Nothing less than 
No. 4; does that vary with your 
12,000 volt or the 4,000 volt dis- 
tribution system? 


Mr. Yates: No, we use No. 4, and 
that is independent of the size and 
capacity of the line. 
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The Distribution of Load in Domestic | 
Electric Ranges 


By F. W. Cuffe, Works Engineer, Hotpoint Works Division of 
Canadian General Electric Company, Limited, Stratford 


(Read before Association of Municipal Electrical Utilities at 
Niagara Falls, June 25, 1925.) 


T first glance, the distribu- 
tion of the loadin Domes- 
tic Electric Ranges might 
not seem to be an import- 
ant matter, but when we investigate 
the effect of unbalanced loading upon 
the actual operation of the Range, 
and domestic services in general, then 
we realize the necessity of giving our 
earnest attention to the subject. 


The heat dissipated by the con- 
ventional resistor type of range heat- 
ing unit approximately varies direct- 
ly as the square of the applied voltage 
(the variation being due to the inher- 
ent properties of nickel chromium 
resistance material.) In other words, 
a decrease of 5 per cent in line voltage 
will cause a decrease of approximate- 
ly 9.75 per cent. in the heat generated 
which, of course, means a corres- 
ponding decrease in power consump- 
tion and the resultant increase in 
time required for a heating operation, 
which is a very undesirable feature. 


So that we will all understand the 
meaning of ‘‘Unbalanced Domestic 
Electric Services’, we will refer to 
Fig. I which is a schematic view of 
a 4ypical. range service..In- the 
drawing is shown a conventional 
form of step down transformer with 
primary and secondary windings. 
The 220 volt secondary is provided 
with a neutral wire, which as will be 
seen, is tapped off the windings mid- 
way between the outside leads A and 


B. The foregoing connections will 
give a potential of 220 volts across 
lines A and B, and r10 volts between 
A and B, and the neutral. 


To protect the consumer against 
a possible shock of more than tr10 
volts, the neutral wire is grounded 
at the transformer, thereby limiting 
the potential of lines A and B to 
110 volts, above ground, or grounded 
range parts, such as the body of the 
range, etc. Itis from the above that 
we obtain the term ‘‘Grounded 
Neutral’ as applied to three wire 
services. 


By way of illustration we shall 
assume that *the average electric 
range now manufactured in Canada, 
is equipped with four surface and two 
oven units, and that they are con- 
nected to the two sides of the line 
as shown. 


(It might be well to state here, 
that a canvass was made of the var- 
ious range manufacturers in Canada 
with a view to determining the fore- 
going, and while 100 per cent. replies 
were not received, those which were, 
indicated that the matter of balanc- 
ing the range load had been given 
careful consideration. Our illustra- 
tion, therefore, represents the average 
present type range ‘‘hook up’’). 

The range units are indicated by 
the small circles and are connected 
between the neutral and lines A and © 
B, in such a manner that when all 
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units are operating on ‘Full’ the 
load on side A will be 3900 watts and 
on side B 3660 watts, making a total 
of 7560 watts. 


The theoretically balanced load 
per each side of the line would be 
_3780 watts, but due to the individual 
wattage of the units, a closer balanc- 
ing is not possible. Under average 
conditions, however, the domestic 
range is never operated with all 
units on ‘‘Full’’, in fact such is rarely 
the case, and as a consequence, it is 
only a chance that the two sides, A 
and B of the circuit, would be bal- 
anced even though precaution had 
been taken by the range manu- 
facturers, to have the range electric- 
ally ‘‘balanced”’ on full load. 


Ordinarily, at the time when the 
greatest “‘unbalancing”’ occurs, the 
range units most frequently used are 
the lower oven and large surface 
units. For this reason, the practice 
is, as shown in the sketch, to connect 
the lower oven and large surface 
units to opposite sides of the lines, 
thereby reducing the unbalance to 
a minimum, which, however, in some 
cases might be of considerable mag- 
nitude. 


It is quite possible to connect 
several ranges to a circuit in such a 
manner that the small amount of 
unbalance becomes accumulative in- 
stead of offsetting itself. The net 
result is that the circuit becomes 
badly unbalanced, and, one side is 
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called upon to carry several hundred 
watts more than the other. 

Should it be known that aie a 
condition exists, the matter may be 
corrected by transposing some of the 
circuits at the consumer’s service 
box. This is possible only after the 
trouble has been located, and which 
is, oftentimes, brought to the atten- 
tion of those concerned in the form 
of a complaint of unsatisfactory 
service. 

What effect has unequal loading 
on service or line voltage? 


The manufacturers of transformers 
guarantee a terminal voltage regu- 
lation of 2 per cent., i.e., full load 
voltage is guaranteed not to drop 
more than 2 per cent. of no load vol- 
tage, whether one or both sides of 
the secondary are being loaded. It 
must not be forgotten that the 
guarantee covers only the trans- 
former and not the service lines. 


A 2 per cent. drop in voltage would 
not be a serious thing if same oc- 
curred at the range terminals. Un- 
- fortunately, this is not the case, and 
we must further contend with the 
I R or line voltage drop, which, in 
an overloaded conductor might repre- 
sent several volts. 


To illustrate—assume the size of 
copper in the secondaries is large 
enough to carry full load. Due to 
connecting the ranges in a certain 
manner the full load is so distributed 
that one side is carrying an overload 
and the other less than full load. 
the transformer as a whole is not 
overloaded, but the outside line, of 
the overloaded side will have a volt- 
age drop in addition to the regulation 
drop. All ranges on the particular 
circuit will be effected alike—some 


units in the range operating at nor- 
mal voltage, while those on the over- 
loaded side, due to the excessive 
voltage drop, will be, what is com- 
monly termed “slow’’. Should the 
unbalanced condition occur after 
sundown, it causes further com- 
plaint due to low voltage on lighting 
circuits. 

That the foregoing undesirable 
conditions exist with the present 
three wire systems, we will agree. 
Our problem, therefore, is to devise 
a means for the elimination of same. 


It has been suggested that ranges 
be built for operation on 220 volts, 
2 wire circuits, thereby doing away 
with the neutral in the range, and 
automatically resulting in balanced 
range loads under all conditions. 


Before we build 220 volt ranges, 
further consideration will have to be 
given to 


(1) Fuses for individual cane 
(2) Heating Units, 
(3) Switches for individual units. 


Under the heading of ‘‘Fuses for 
individual units’’, we must consider 
the following— 


Present conditions require that the 
units of an electric range be individ- 
ually fused, therefore, it is necessary 
that the fuses be of such construction 
that they may be readily replaced by 
the housewife; furthermore, they 
must be practically foolproof as far 
as the shock hazard is concerned. 


For this purpose, the plug fuse 
readily adapts itself, but unfortunate 
ly its maximum rating is 125 volts, 
and consequently, could not be used 
in a 220 volt range. 
NOTE—(Providing the range is con- 
nected to a 110-220 volt, 3 wire service 
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with grounded neutral and that the 
range frame is also grounded, manu- 
_ facturers would be permitted by the 
Ontario Hydro Electric Power Com- 
mission to manufacture 220 volt 
ranges with open coil units. It 
being further understood that the 
individual unit switches be double 
pole, and double fused. 

Under these conditions, the poten- 
tial to ground of any part of the unit 
could not be greater than r10 volts.) 

Our only recourse is in the use of 
220 volt cartridge fuses. These are 
undesirable from the standpoint of 
replacement and cost. 

Plug fuses of 250 volts rating are 
used in some European Countries, 
but up to the present, same have not 
been approved for use in Ontario. 

Under the heading of “Heating 
Units’’, we would have to consider 
both the open and closed type. 
While a satisfactory closed type could 


be manufactured, the small open, 


coil unit does not readily adapt 
itself for 220 volt operation due to 
the fact that the size of resistor 


required for a three heat unit would 


be small, and consequently, would 
not be as rugged as the element with 
the heavier resistor for use on 110 


volts, further, with the small sized 
resistor a slight overvoltage would 
be very detrimental. . 

Under the heading of ‘Switches 
for individual units’, care must be 
exercised to see that they are adapt- 
able for operation on 220 volt 
services. 

In conclusion, it may be said 
“Unbalanced Range Circuits” are 
more troublesome in some communi- 
ties than in others, depending upon 
how heavily the secondaries are 
loaded and how the ranges are con- 
nected to the lines. 

The amount of unbalancing can 
be reduced to some extent by the 
transposition of the two outside 
wires of some of the customers’ 
circuits. This would be good only 
for the then existing conditions, but 
should a service be altered, etc., the 
lines would again become  un- 
balanced. 

There is no doubt that ranges 
built for 220 volts, two wire ser- 
vices, would immediately overcome 
the difficulty. Up to the present 
there has been no demand in Canada 
for this type of range, and as a 
consequence, they have not been 
produced. 


Discussion 


Mr. R. J. Smith, Perth: I would 
like to ask Mr. Cuffe how many 
ranges it is customary to connect to 
a to-kilowatt transformer. 


Mr. Cuffe: I would not care to 
venture an opinion. I have known 
of as many as fifteen ranges on a 
to-kilowatt transformer. Those con- 
ditions should not be, but they are. 
I presume the idea is that they won’t 


all be operating at the same time. 

The President: The demands, Mr. 
Smith, are about one kilowatt per 
range in Kitchener. 


Mr. H. F. Shearer, Welland: In 
Welland we use split core transform- 
ers with meters on the secondaries 
of our transformers or banks, and 
taking three days readings we then 
proceed, if there is any serious un- 
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balance to balance up by either 
reversing three wire services or 
cutting two wire services to the other 
side of the buss. We found another 
difficulty with that. In the spring 


Fire Prevention 


By W. H. Mulligan, Employees Relations Dept. 
H.E.P.C. of Ontario. 


(Read before Association of Municipal Electrical Utilities at Sie : 
Niagara Falls, June 25, 1925.) | 


recent report in the technic- 

al press states that in 1923, 

2.6 percent. of the fires 

occurring in the United 
States were due to electrical origin. 
Strange as it may seem, the greatest 
increase was in new fields and is 
attributed to either the lack of 
familiarity on the part of customers 
with electrical service or, the preval- 
ence of building on a minimum cost 
basis in order to meet the high cost 
of material. 


We, in Ontario, can, I feel, dismiss 
this last cause as we are thoroughly 
inspected, but are you managers of 
utilities properly instructing your 
customers in the proper utilization 
of the apparatus you are selling 
them? 


What protection have you on your 
own property? What means are 
you taking to guarantee your cus- 
tomers continuity of service? You 
have your stations designed, equip- 


ment installed, and lines constructed 


in order that service may be given 
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conditions due to the 


and fall we find entirely different — 
Tio volt = 
heater. Our problem now is to 

develop something to get that 
straightened away. ae 


a 


with the least amount of interrup- 
tion. Should a fire occur on your- 
property, how will you fight it? 


In the past few years we have 
investigated causes of fires and the 
best methods of fighting them and 
have found it necessary to install 
various types of equipment in our. 
stations. Fires in relation to their 
extinguishment have been classified 
by the National Board of Fire 
Underwriters under three headings. 


Class ~A...Fires.—These. may ‘be 
defined as incipient fires in ordinary 
combustible materials where the | 
Quenching and cooling effect of 
quantities of water or solutions con- i. 
taining large percentages of water 
is of first importance. 

Class B- Fires:—These may Re 
defined as incipient fires in small 
quantities of inflammable lquids, | 4 
greases, etc. where a_ Blanketing 
effect is essential. 

Class C Fires.—-These’ may a0 
defined as incipient firesinelectrical — 
equipment where the use of a Non- 
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conducting extinguishing liquid is of 
first importance. ’ 

Fires of each of the foregoing 
classes must be attacked with the 
apparatus which is going to do the 
most good. Class A Fires (com- 


bustible materials) require WATER. 


This may be supplied from hose, 
pails, sprinklers or extinguishers. 
The extinguishers for this type of 
fire are the five gallon pump type 
or the soda acid extinguisher in its 
various sizes. 

Class B Fires (oil and grease) 
require FOAM. This may be sup- 
plied from sprinklers or extinguishers 
in various sizes. It is true a blanket 
of gas may be obtained by dis- 
charging tetrachloride extinguishers, 
but it is difficult to keep this blanket 
of gas in its place on account of air 
currents created. 


Class C Fires (electrical) require 
a NON-CONDUCTING liquid. This 
is a special fire extinguishing liquid 
made up to the Underwriter’s Specifi- 
cations and is about 98 percent. car- 
bon tetrachloride. It is used in the 
small 1 and 1% quart fire extinguish- 
ers which are hand operated, and in 
the 1 gal. pressure type machine. 


Your requirements will thus be 
seen to be governed by your hazard 
and the type of fire you may expect. 
Let us consider your non-electrical 
properties. Your hazard here is the 
same as any office building, ware- 
house or manufacturing establish- 
ment and will pass this over, as I feel 
in the short time allotted to me, you 
would rather I would talk on the 
protection of the electrical end of 
your plant. 

If your station is small and no 


regular attendant, install two, 1 qt. 
tetrachloride extinguishers. It is true 
no one is in the station, but fires 


occur more often at periods of con- 


struction or when men are working 
around the building. 

If your station has attendants, 
install :— 

2—1 qt. tetrachloride extinguishers, 

1—2% gal. soda and acid extinguish- 
er, 

1—2% gal. Foam type extinguisher, 

3—tetrachloride bombs, 

3——Sand pails. 

This should be considered as a 
unit and is an absolute minimum. 
Increase the various types of equip- 
ment in accordance with local con- 
ditions the size of the station and the 
hazard against which you desire to 
protect. If your station is large 
install 1 gal. pressure type carbon 
tetrachoride extinguisher, 20 gal. 
soda: and acid extinguishers or or 
40 gal. foam type extinguishers. If 
you have basements or any place 
where smoke would be a hazard, 
make use of a Burrell All-Service 
gas mask. I specify this type ad- 
visedly, do not use any other. 

The Hydro-Electric Power Com- 
mission of Ontario has issued new 
instructions recently re caring for 
fire equipment under its control. 
It has adopted new regulations re 
the requirements for: the purchase 
and installation of its equipment. 
We are adopting three standard 
colors. 

Green (H.E.P.C. standard No. 214) 
for tetrachloride extinguishers, 
Red (H.E.P.C. standard No. 224) 

for foam type extinguishers, 

Blue (H.E.P.C. standard No. 206) 
for soda and acid extinguishers. 
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The extinguishers which I have 
here have been kindly loaned to me 
by the Operating Dept. and 1 do not 
wish you to feel that this particular 
manufacture is the only one we 
recommend. 

Carbon tetrachloride extinguishers 
(Green): This extinguisher is oper- 
ated by pulling and pushing of the 
pump handle. It is most effective 
if used close to the fire, but may be 
used at a distance of twenty-five 
feet. If filled with any of the Under- 
--writer’s approved liquids it can be 
used on electrical fires. It is recom- 
mended for use in automobiles and 
motorboats, equip the cab of your 
travelling cranes. If on a fire where 
there is a draught, play on windward 
side of the fire. If the fire is in a 
container play stream against inside 
top edges of container, so’ that the 
stream may be broken up and the 
gas given off blanket the fire. 1 
will not freeze in temperatures above 
so degrees below zero. 

If you use this extinguisher or any 
other similar type take care to 
ventilate small rooms and confined 
spaces aS poisonous gases which are 
the products of combustion are given 
off. Gas masks should be used. 


Soda-acid extinguishers (Blue) are 
operated by inverting. A stream 
is thrown about 35 ft. When you 
invert, the acid and soda mix creat- 
ing a pressure and you have a chem- 
ical engine which expels the water. 
It will freeze. It must not be used 
on live electrical apparatus. 

Foam extinguishers (Red) are oper- 
ated by inverting. A stream is 
thrown about 35 ft. when you invert 
the extinguisher. The acid in one 
of the solutions mixes with the soda 
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installed, please remember it has 


in the other and acting similarly to 
the soda acid extinguisher, a pressure 
is created which, instead of expelling | 
water, expells a foam mixture which 
will stick to any substance it comes 
in contact with. This foam will not | 
burn but by blanketing cuts off the 
air and puts out the fire. It will 
freeze. It must not be used on live 
electrical apparatus. 


Tetrachloride bombs: 
home made, and look it. They do 
not bear the Underwriter’s label, 
but ask any man who has been stuck 
and has had to use them and you 
have his approval. Take a burn’t— 


out lamp bulb, immerse in a pail of 4 


tetrachloride, break off the tip and 
let it fill up, then clean off the 
opening and seal with seccotine. 


After you have looked over your 
property and decided the number 
and type of extinguisher you require 
to suit your individual conditions, 
give special attention to the location 
of the apparatus. We recommend 
grouping of equipment where poss- 
ible. 

When your equipment has been 


been purchased for the sole purpose 
of emergency fire extinguishment. 
I cannot stress the word emergency 
too much. <Any piece of apparatus 
which is for emergency use must be 
maintained in 1st. class condition at 
all times. Maintenance demands 
inspection, and to my mind inspec- 
tion is the key-note of the whole 
problem. Unless you are prepared 
to give the equipment proper inspec- 
tion, do not waste money on its pur- 
chase, or some day you may require 
it and it will not work. ‘ 

In the H.E.P.C. we have adopted 


These are 
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the following system of inspection: 
Tetrachloride (Green) 1 qt. type. 

Extinguishers must be kept full 
at all times and be refilled immedi- 
ately after use. In recharging use 
no liquid other than the special 
extinguishing liquid. This should 
also be used for washing out the 
extinguisher. Do not refill with 
carbon tetrachlotide. 


Extinguishers must be examined 
every three months. Condition of 
pump noted for injuries due to 
misuse. At these inspections all 
extinguishers must be tested by 
discharging a portion of the liquid 
with the stream alternately upward 
and downward. Following this test 
completely discharge contents of 
extinguisher into a container and 
if satisfactory pour back into ex- 
tinguisher and refill to proper level. 
Date should be noted on tag -and 
initialed. All employees who may 
be called upon to operate extinguish- 
ers in case of fire should operate ex- 
tinguishers when they are being 
discharged at yearly inspections. 


A supply of refills must be kept 
on hand for immediate refilling. 
Care must be taken to see that refills 
are not exposed ‘to air as carbon 
tetrachloride absorbs water very 
easily. 

Soda-Acid Extinguisher (Blue) 2% 
Gal. size. 

It is recommended that ex- 
tinguishers be recharged annually. 
Recharge immediately after use. In 
recharging these extinguishers all 
parts must be washed thoroughly 
with water and the water drained 
through the hose. This is necessary, 
as any acid left in tank will attack 
the container. 


Extinguishers must be examined 
every three months. Remove top, 
see that liquids are at proper level, 
lead or porcelain stopples examined, 
and if replaced should be exact 
duplicates of those originally pro- 
vided with the extinguishers. In 
replacing top grease screw thread. 
At yearly inspection, in addition to 
the foregoing emptying and re- 
charging, all parts (including gasket 
and hose) must be examined for 
deterioration or injuries due to mis- 
use and the opening of the hose 
nozzle examined to see it is not 
plugged. At these yearly inspec- 
tions the extinguisher should be 
discharged and when recharged the 
date should be noted on tag and 
initialed. All employees who may 
be called upon to operate extinguish- 
ers in case of fire should operate 
extinguishers when they are being 
recharged at yearly inspections. 


The soda solution consisting of 
t lb. commercial bicarbonate of 
soda must be mixed thoroughly 
outside the extinguisher. The liquid 
should be lukewarm (never hot) 
and put through a fine strainer before 
filling the extinguisher. Refills must 
be kept on hand so that recharging 
may be done promptly. 

When located where continued 
temperatures lower than 4o deg. 
Fahr. may be encountered, the ex- 
tinguisher should be placed in a 
tight wooden cabinet containing a 
heating unit (blue-print of cabinet 
supplied on application), Anti-freez- 
ing ingredients must not be mixed 
with the solution for depressing its 
freezing point. 

Foam (Red) 2% gal. size. 
It is recommended that extinguish- 
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ers be recharged annually. Recharge 
immediately after use. In recharg- 
ing these extinguishers all parts must 
be washed thoroughly with water 
and the water drained through the 
hose. Extinguishers must be exam- 
ined every three months. Remove 
top, see that liquids are at proper 
level. Samples should be drawn off 
from both chambers and tested for 
expansion and quality of foam. In 
replacing top, grease screw thread. 


At yearly inspection, all parts 
(including gasket and hose) must be 
examined for deterioration or in- 
juries due to misuse. The strainer 
and opening of the hose nozzle 
examined to see that they are not 
plugged. 

At these yearly inspections the 
extinguisher should be discharged 
and when recharged the date should 
be noted on tag and initialed. All 
employees who may be called upon 
to operate extinguishers in case of 
fire, should operate extinguishers 
when they are being discharged at 
yearly inspections. 


The solutions must be mixed 
thoroughly outside the extinguisher 
and in exact accordance with instruc- 
tions given by the manufacturer 
and accompanying the refills. Re- 
fills must be kept on hand. 


When located where continued 
temperatures lower than 40 deg. 
Fahr. may be encountered, the ex- 
tinguishers should be placed in a 
tight wooden cabinet containing a 
heating unit (blue-print’ of cabinet 
supplied on application). Anti-freez- 
ing ingredients must not be mixed 
with the solutions for depressing 
their freezing point. 


Soda Acid (Wheeled Type). 

Extinguishers must be recharged 
annually as well as immediately 
after use. In recharging these ex- 
tinguishers, all parts must be washed 
thoroughly with water and the water 
drained through the hose. 


Extinguishers must be examined 
once a month. Remove top, -see 
that liquids -aré -at- proper level, 
lead or porcelain stopples examined, 
and if replaced should be an exact. 
duplicate of those originally provided 
with the extinguisher. In replacing 
tops, grease screw thread. 


At yearly inspection, in addition 
to the foregoing, before emptying 
or recharging, all parts (including 
gasket and hose) must be examined 
for deterioration or injuries due to 
misuse and opening of the hose 
nozzle examined to see that it is not 
plugged. The extinguisher should 
be discharged and when recharged 
the date should be noted on tag and 
initialed. All employees who may 
be called upon to operate the ex- 
tinguishers in case of fire should 
operate extinguishers when they are 
being dicharged at yearly inspections. 


The soda solution must be mixed 
thoroughly outside the extinguisher 
and in exact accordance with in- 
structions on the extinguisher. The 
liquid should be lukewarm (never 
hot) and put through a fine strainer 
before filling the extinguisher. 


Aisles at least 1 -foot wider than 
the extinguisher must be main- 
tained at all times and floors must 
be kept clear of anything which 
would interfere with the rapid move- 
ment of the extinguisher to a fire. 

Refills must be kept on hand so. 
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that recharging may be done prompt- 
ily. ; 

When located where continued 
temperatures lower than 4o deg. 
Fahr. may be encountered, the 
extinguisher should be placed in a 
tight wooden cabinet containing a 
heating unit (blue print of cabinet 
supplied on application). Anti-freez- 
ing ingredients must not be mixed 
with the solution for depressing its 
freezing point. 


Foam (Wheeled Type). 

Once a month extinguishers must 
be inspected. Remove top. Note 
level of liquids. Draw off samples 
of liquid from both chambers and 
test for expansion and quality of 
foam. 

Make yearly inspection noting con- 
dition of hose, gaskets, etc. Grease 
nozzle valve. Make sure that at 
least_one extinguisher is discharged 
per year at which time employees 
who would be called upon to operate 
it in case of fire would have an 
opportunity to operate it during test. 


When test shows contents to not 
be of proper quality, discharge ex- 
tinguisher, wash all parts thoroughly 
with water and drain through the 
hose. Recharge immediately, note 
date on tag and initial. The solutions 
must be mixed thoroughly outside 


the extinguisher and in exact accord- . 


ance with the instructions given by 
the manufacturer and accompanying 
the refill. Refills must be kept on 
hand. 

Aisles at least 1 foot wider than 
the extinguisher must be main- 
tained at all times and kept clear 
for the rapid movement of the ex- 
tinguisher to a fire. 


_ Care, 


When located where continued 
temperatures lower than 4o deg. 
Fahr. may be encountered, .the 
extinguishers should be placed in 
tight wooden cabinet containing a 
heating unit (blue-print of cabinet 
supplied on application). Anti- freez- 
ing ingredients must not be mixed 
with the solutions for depressing 
their freezing point. 

Gas Masks. 

All persons who may be called 
upon to wear mask should be given 
a smoke test once a year, and should 
wear mask once every three months, 
making tests as called for in special 
instructions. A record of these tests 
should be recorded in a manner 
similar to that employed for resuscit- 
ation practices. 


Use and Inspection—Burrell 
All-Service Gas Mask. 


Keep one mask assembled with 
canister attached, bottom seal in 
place. Keep mask in case and do 
not store next to radiator or heater. 
Rubber will last longer when stored 
in a cool dark place. Note the date 
on the canister that it is attached to 
mask. Canister must be renewed 
when hand on dial of timer has made 
one complete revolution or at end 
of one year from breaking of seal. 
A complete revolution of the hand 
on dial of the timer indicates that 
it has been used for two hours which 
is the normal life of the canister. 
When a new canister is attached be 
sure hand on dial is reset at zero. 

In assembling, be sure rubber 
gaskets are in place. 

To use: Remove adhesive from 
bottom of cannister, place strap 
holding apparatus over head. Take 
hold of head straps near face piece, 
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place chin well into mask, pull mask 
on to face with straps over head, 
the pad of the straps being at the 
crown of the head. Place palm of 
hand over bottom inlet valve of 
canister and inhale. If face piece 
collapses and no air leaks through 
you are now safe to enter any gaseous 
atmospheres encountered in our sta- 
tions. 

If face piece is not tight, adjust 
by pulling up on head strap. Adjust 
evenly, do not pull on one strap 
only. If a leak still occurs tighten 
union fittings at bottom and top of 
timer. Every three months take 
mask out, examine rubber in face 
piece, head straps, exhaling valve 
and hose for cracking, lack of resil- 
jence or other symptoms of rubber 
going dead. If any defect found, 
order renewals by requisition in 
regular manner, using chart in case 
asa guide. Place mask on and make 
tightness test. 


The mask supplied you is equipped 
with a RED canister which will 
protect you against any gas found 
in our stations and will work in any 
atmosphere where there is sufficient 
oxygen to support life. 


If through accident a canister 
should break down before the timer 
shows its limit to have been reached, 
you will receive the following warn- 
ings and a new canister should be 
immediately attached. 


If any gases you can taste or smell 
come through in objectionable quan- 


tities, it is time to change. This 


break-down will be gradual. 

If your breathing becomes labored, 
or there is a heavy breathing resist- 
ance, this indicates that the canister 
will no longer protect against carbon — 
monoxide and it should be imme- 
diately replaced. Ifthe air in passing 
through the canister becomes appre- 
ciably heated, this indicates a high 
concentration of carbon monoxide 
and a deficiency of oxygen, thus 
serving as a warning that the mask 
is being used in an atmosphere 
unsuitable for its use. 


Before entering smoke or gas— 
1. Examine your timer, 
2. Make your tightness test, 
3. See that your breathing resistance 
is normal. . 


If the foregoing instructions are 
carried out you should be able to 
safely cope with most situations. 
The best fire prevention is good 
housekeeping. By that I mean keep 
your premises clean. Use metal lock- 
ers. Have proper receptacles for 
oily waste and rags. Empty these 
daily. Store minimum quantities 
of oil, paint, and gasoline on the 
premises. Keep gasoline in standard 
approved safety cans. Do not allow 
smoking in storerooms or similar 
places. Examine your furnace pipes 
and chimneys once a year. At all 
times have a ladder on the job which 
has a definite location and is long 
enough to reach any place required 
and make sure this ladder is not 
reinforced longtitudinally with wire. 
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Discussion 


Mr. J. W. Peart, London: I think 
we are very fortunate indeed in 
having such a speaker as Mr. Mulli- 
gan address us this afternoon on the 
subject of Fire Prevention. It is a 
subject which we are very apt to 
gloss over and give very little 
attention to, and yet in the long 
._ tun there is nothing more liable 
to cause serious damage than a fire 
in a station. 


The points brought out have been 
emphasized very clearly, and I am 
sure we will all reap great benefit 
from what Mr. Mulligan has told us. 


There is one point that we have 
run across in connection with fire 
extinguishers, and that is the matter 
of attention. We find cases where 
operators have used extinguishers 
and have hung them up again with- 
out refilling. The result is that when 
we would go to use that same ex- 
tinguisher it’ was not available. 
Recently, we have inaugurated a 
card system whereby we ask for a 
report whenever an extinguisher is 
used. This might not work out in 
a larger plant where fires are of more 
frequent occurrence, but we have 
been very fortunate in that respect, 
and we have had very few reports, 
so far, as to the use of extinguishers. 
We rely on this report to go to the 
Chief Operator, and he, in turn, 
refers it to a specially designated 
attendant who sees that the ex- 
tinguisher is placed in an operating 
condition again and is ready for 
service. 


Tetracloride bombs, as Mr. Mulli- 
gan Says, are a wonderful invention. 


I picked that idea up from an 
association with some of the Com- 
mission’s men once, and we have 
them installed in our stations, and 
we find that the average man is 
sufficiently capable to reach the 
seat of the fire quite conveniently 
with the bomb. It is very effective, 
and I cannot understand just why 
the fire underwriters will not place 
their approval of it. However, as 
Mr. Mulligan points out, we are 
all satisfied that it is very efficient. 


Mr.. H. C. Powell, Toronto: In 
connection with the fire hazard, I 
would like to ask Mr. Mulligan if 
the matter of cords has been taken 
up. There are a great many cords 
being used now in all sorts of places, 
not only in the stations for the con- 
struction men, but in the offices 
and homes for the use of electric 
fans, portable lamps and other appli- 
ances, that are not according to the 
rule of the H.E.P.C. Insome homes, 
there is a regular network of portable 
cords, and, so far as I know, there 
has been no educational campaign 
to warn people. 


Mr. Mulligan: I do not know of 
anything being done at present time 
beyond the general education which 
has taken place through the matter 
of the hazard being called to the 
attention of the people, the work 
our inspectors are doing, and the 
work you local managers, or 
superintendents, can do when you 
sell the apparatus. That is one of 
the points I stressed in my first 
paragraph, that you gentlemen who 
sell apparatus, of any description, 
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must impress on-the people some of 
the hazards they are up against. 
Do not be afraid that you are 
going to scare the people from using 
it, because they know the benefits 
and are going to get it anyway. 
We have passed through that stage, 
and now that we have reached the 
point where we have them purchas- 
ing our apparatus and using electric- 
ity let us point out some of the 
things which they must do in order 
to get the proper use of out them. 


Mr. Powell: -I want, 1f I-may, to 
make a suggestion, that some data 
be gotten up to be distributed 
among the operating managers, so 
that it can be passed out to our 
consumers, respecting portable cords. 


Mr. C. T. Barnes, Oshawa: Mr. 
Mulligan spoke of the service gas 
mask. Is there any objection to 
the mask as used by the fire depart- 
ments, the pure air mask? We have 
one under consideration, and I am 
informed that it gives very good 
service. 


Mr. Mulligan: At the present, 
there is no gas mask on the market 
of a filter type that is separated 
from the regular hose type of mask 
from which you get 100 per cent 
protection other than the all-service 
gas mask. You can go to several 
fire appliance people and they will 
sell you a mask which will protect 
against chlorine, and all gases except 
carbon monoxide. In Pittsburgh, a 
company has the patent rights on 
a mask which will protect you against 
all gases. The Toronto Fire Depart- 
ment are not equipped with this 
mask at present. 


They have had 
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demonstrations given on it, and I 


know they are in the market for it. 
To give you an idea, gentlemen, of. 
what can be done with that mask, 
I went into a small garage with that 
mask on, and the amount of oxygen 


in that room got so low that the © 


mask started to heat up. That was 


a warning that it was time to get out. — 


That is a mask you can use anywhere 
where there is enough oxygen. They 
have gone through very heavy tests, 
and we recommend smoke tests four 
times a year, so that all men who are 
called upon to use the mask will know 
how to use it and be able to operate 
in smoke. I do not know what the 
mask you refer to is. 


Mr. Barnes: The pure air mask. 


You get a line of hose ten, fifteen to 


twenty feet— 


Mr. Mulligan: That type of mask 
Ti ises 


is of no use in fighting a fire. 
all right when you are working in a 
trench. That is what I refer to as 


a hose type mask. That is all right _ 


for gas works or for working in a 
trench, or working in a tank car, or 
anything of that nature where you 
suck in air from the outside. A 
mask with a rotary blower is an 
improvement on that mask. When 
you are working with that mask, 
with twenty to forty feet of hose 


trailing with you, if you go into a 


fire and smoke it is pretty hard to 
use. You want to have your legs 
free. The fire departments do not 
use that type of mask. They use a 
mask supplied by one of the fire 
appliance companies, but recently 
several men have had to be carried 
out. A 
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Reports 


Minutes of Executive 
Committee Meeting 


A meeting of the Executive Com- 
mittee was held at the Clifton Hotel, 
Niagara Falls, Ont., on June 2g, 
1925. The meeting was called to 
order-at_-rr-00%A.M. by Mr. -V. S. 
McIntyre, President. Other mem- 
bers of the A.M.E.U. Executive 
Committee present were Messrs. 
Cai. Waters: H--G. Hall, W:-R. 
Watton, sha Jo Smith, Ro H.:-Starr, 
O. H. Scott and S. R. A. Clement. 


The meeting was called at the 
request of Mr. P. B. Yates for the 
purpose of discussing the suggestion 
that action be taken toward having 
a pension system similar to that 
of the Hydro-Electric Power Com- 
mission inaugurated to apply to 
permanent employees of the Muni- 
cipal Commissions. 


Messrs. John Davis, Chairman, 
F. J. Lowe, Commissioner, and P. B. 
_ Yates, Manager, Public Utilities 
Commission, St. Catharines, were 
present, who each advanced reasons 
why such a scheme was desirable. 


Messrs. T. J. Hannigan and Sam 
Carter were present, representing 
the Ontario Municipal Electrical 
Association, through whom definite 
action would have to be taken. 


After discussing the question at 
some length, the meeting instructed 
Mr. Yates to prepare a resolution to 
be presented at the joint session of 
the Ontario Municipal Electrical 
Association and the Association of 
Municipal Electrical Utilities to be 


held that afternoon, naming a Com- 
mittee from the two Associations 
to act. 

The meeting was adjourned at 
11.30 A.M. 


<7 \) 
2 L mah Od Pe 


The Secretary’s Report 


Our records of membership of the 
Association again shows an increase 
over the previous year. For 1924 
there were 143 member utilities. 
Of those, 13 have failed to renew 
their membership for 1925 while 
26 new utilities have been added 
making a total for 1925 of 156 mem- 
ber utilities. 

Utilities that have not renewed 
their membership are: Beachville, 
Dorchester, Goderich, Grantham 
Township, Kingsville, Leamington, 
Harrow, Otterville, Beaverton, Dun- 
dalk, Holstein, Kincardine and Pene- 
tanguishene. 

The new utility members are: 
Aylmer, Bond Lake Rural Power 
District, Clifford, Ford City, High- 
gate, Kingsville Rural Power Dis- 
trict, Lambeth, London Township, 
Port: Dover, Preston Rural Power 
District, Queenston, Sandwich Rural 
Power District, Springfield, Tecum- 
seh, Watford, Welland Rural Power 
Distriet; ~North- York: «Township; 
Bracebridge, Hanover, Meaford, Par- 
ry sound, Ripley,- Cochrane, Fort 
William and Wheatley. 

Commercial members in 1924 
totalled 38. Three have dropped 
out while one new company has 
made application for membership, 
making the total for 1925, 36. The 
application for membership comes 
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from Messrs. Ellis and Howard 
Limited, Kitchener, and it is in 
order that a resolution be passed 
by the Association electing this 
firm a commercial member. 


The names on the Association 
lists are classified as follows: 


Class Ay. — 208 

= B — 226 
Associates — 66 
Commercial — I1Q 
Total pi 619 


Respectfully submitted, 
(Sen) oR AsO Lemp, 
Secretary. 


yomees J me YF 


Committee on Accident Pre- 
vention and Health 
Promotion 


The Committee on Accident Pre- 
vention had a meeting in Toronto 
some time in March when several 
matters were discussed relating to 
the work of the Committee. You 
all realize that the work of this 
Committee is mainly educational, 
that of educating the employees of 
the different Municipalities, and con- 
Seduently the publics. Che Com- 
mittee has arranged for a small 
exhibit of Safety First appliances, 
in the corridor, and Mr. Mulligan 
is going to give a paper later on, on 
Fire Prevention. . 


There is just one other matter 
which, I think, should be given the 
hearty support of the Association. 
The Committee, in discussing ways 
and means_of educating the general 


public, thought that as the members 
of this organization are all supposedly 


- well trained in resuscitation, they 


are the logical ones in their Muni- 
cipalities to give training to the 
general public. Different organiz- 
ations, such as the Boy Scouts, the 
Girl Guides, and so on, were men- 
tioned, and it was decided to take 
the matter up with the headquarters 
of the Boy Scouts. This was ap- 
proved of by headquarters, and I 


~ think you have all received letters 


asking you to keep in touch with the 
Scout Masters and give a talk to 
the boys on resuscitation. Now this, 
to my mind, is a wonderful opportun- 
ity to spread the gospel of Safety 
First and to explain to the boys what 
they should do in case of an emer- 
gency, and also to train them in - 
resuscitation. I think this is one 
way in which this Association, or 
the members of this Association, can 
be of service to the communities in ~ 
which they reside, and I would like 
to have the support of the Conven- 
tion in this work. 


Minutes of the Convention 


At one o’clock in the afternoon 
prior to the opening session, the 
Association met with the Ontario 
Municipal Electrical Association for 
the Convention Luncheon, when 
Mayor H. P. Stephens of Niagara 
Falls addressed the two Associations, 
welcoming them to the Convention. 

The opening session of the Con- 
vention was called to order at 2.30 
P.M. on June 24th at the Clifton 
Hotel, Niagara Falls, when the 
President gave a short address out- 
lining work that had been done by 
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the Association since its last’ meet- 
ing, and referring to the power 
situation in general in Ontario. 


The Secretary then presented his 
report on membership for the year, 
which showed the total Utility mem- 
bers. for 1925.to be 156,-and Com- 
mercial members, 36, which included 
the application for Commercial mem- 
bership from Messrs. Ellis & Howard 
Limited, Kitchener. The total names 
on the membership list was given as 
619. 


Moved by Mr. H. F. Shearer, 
Seconded by Mr. W. R. Catton, 


THAT the Secretary’s report be 
adopted and that Messrs. Ellis & 
Howard Limited, Kitchener, be 


elected Commercial member.— 
OAR ARGLE Toe 


Reports by the Chairmen of the 
various committees were presented 
as follows: 


Papers Committee, by Mr. W. R. 
Catton; Convention Committee, by 
-Mr. R. H. Starr; Regulations and 
Standards Committee, by Mr. O. H. 
scott; Accident and Prevention Com- 
mittess.by Mri: .G. ‘Hall: 
chandising Committee, by Mr. if E. 
B. Phelps. 

Mr. P. B. Yates, Manager, Public 
Utilities Commission, St. Catharines, 
read a paper—‘‘Connection of light- 
ning arresters’’. Discussion follow- 
ing this paper was by Messrs. Jos. 
Showalter, S. E. M. Henderson, 
Wak * Cattony RK. H, “Starr. C. E. 
Kirkby and H. F. Shearer. A hearty 
vote of thanks was extended to Mr. 
Yates for the presentation of this 


paper. 


Mer- ° 


The joint session of this Association 
with the Ontario Municipal Electric- 
al Association was then opened, pre- 
sided over by Mr. C. A. Maguire, 
President of the Ontario Municipal 
Electrical Association. During this 
session the following resolutions were 
presented: 


Moved by Mr. Fred J. Lowe, St. 
Catharines, 

Seconded by Mr. Samuel Carter, 
Guelph, 

THAT this joint session of the 
O:M.E.A. and the A.M.E.U. 
the opinion that a committee should 
be appointed to study a scheme of 
superannuation for employees of the 
many municipal Hydro-Electric Sys- 
tems, with special instructions to 
seek the co-operation of the Hydro- 
Electric Power Commission of On- 
tario. 

And further, that this Committee 
shall have power to secure the co- 
operation of the various municipal 
Commissions. 

And that this Committee shall 
be constituted as follows: Mr. P. W. 
Ellis, of Toronto-Hydro, Mr. T. W. 
MceMarlane “of London: Mrs.VerS 
McIntyre of Kitchener, Mr. Wm. 
Childs of Hamilton, Mr. P. B. Yates 
ole pt. Catharines. and. MrT e]. 
Hannigan, Guelph, Secretary, with 
power to add to their number if 
necessary.— CARRIED: 


Moved by Controller D. C. Mac- 
Gregor, Toronto, 
Seconded by Mr. 
Donald, Stratford, 
THAT this meeting of municipal 
representatives desires to renew and 
reaffirm our confidence in Sir Adam 


Angus Mac- 
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Beck, Chairman of the Hydro-Elec- 
tric Power Commission of Ontario, 


and express our hopes for his com-- 


plete and early restoration to health. 
—CARRIED. 


In the evening at 6.30 o’clock the 
Convention dinner was held with 
the Ontario Municipal Electrical 
Association and presided over by 
Mr. C. A. Maguire. A letter from 
Sir Adam Beck, Chairman of the 
Hydro-Electric Power Commission 
of Ontario expressing his regret at 
being unable to attend, was read. 
The guest for the evening was Hon. 
J. R. Cooke, Commissioner, Hydro- 
Electric Power Commission of On- 
tario, who gave a short address which 
was followed by a few remarks of 
appreciation by Mr. F. A. Gaby. 

The second session of the Conven- 
tion was brought to order at 9.30 
o’clock on the morning of Thursday, 
June. 25th. 

Nr Ha Gibbs, Copa han West- 
inghouse Co., gave a short address 
presenting the idea of holding the 
1926 Convention during the same 
week and at the same place as the 
Conventions of the Canadian Elec- 
trical Railway Association and the 
Canadian Electrical Association are 
held. The president advised that 
this matter would be considered by 
the Executive Committee. 

Mr. Martin L. Pierce, Director 
of Research, Hoover Co., Canton, 
Ohio, read a paper entitled “Our 
potential market for electrical appli- 
ances’’ which was followed by a talk 
from him on ‘‘Salesmanship’’. Dis- 
cussion following this paper was by 
Messrs. W. H. Childs, G. J. Mickler, 
and W. R. Catton. A hearty vote 
of thanks was extended to Mr. 
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Pierce for this instructive paper and 
talk. 

At 12 0’clock noon, the Association 
met for Convention luncheon with 
the Ontario Municipal Electrical — 
Association and the delegates were 
addressed by Col. A. F. Hatch, 
Past-President, Canadian Manufac- 
turers Association. 

The third session opened at 2.00 
P.M. when Mr. W. H. Mulligan, 
Employees’ Relations Dept., H.E. 
P.C. of Ontario, read a paper on 
“Fire prevention’. Discussion fol- 
lowing this paper was by Messrs. 
J. Wc Peart, De: Powell, and C. T. 
Barnes. A hearty vote of thanks 
was extended to Mr. Mulligan for 
his paper. 

Mr. Wills Maclachlan, Employees’ 
Relations Dept., H.E.P.C. of On- 
tario, gave an explanation and dem- 
onstration of the prone pressure 
method of resuscitation. 

Mr. F. W. Cuffe, Works Engineer, 
Hotpoint Division, Canadian General 
Electric Co., Stratford, Ont. read 
a paper on ‘‘The distribution of load 
in domestic ranges’. Discussion fol-— 
lowing this paper was by Messrs. 
R. J. Smith and THe Fy Shearertacy 
hearty vote of thanks was extended 
to Mr. Cuffe for his paper. 


Mr. G. W. Austin, Manager, 
Electric Service League, Toronto, 
read a paper ‘‘Objects, Activities 


and Aims of the Electric Service 
League of Toronto’. Discussion 

following this paper was by Messrs. 

B. Li. Batlch- and (Os4n. store oe 

hearty vote of thanks was extended 

to Mr. Austin for his paper. 

The Convention was reminded of 
the fact that Mr. S. J. Mulliken of 
Midland had attended every Conven- 
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_ tion of the Association except this 


one, he being detained at home on 
account of his illness. 


Moved by Mr. J. E. B. Phelps,: 

Seconded by Mr. R. J. Smith, 
THAT the Secretary write Mr. 
Milliken expressing the regret of the 


Association on account of his being 


unable to attend the Convention, 
and wishing him a speedy recovery.— 
CARRIED. 


A telegram from the Mayor of 
London inviting the Association to 
hold its next Convention there, was 
read. This was referred to the 
Executive Committee. 

The Convention closed at 4.30 P.M. 
Following the final session the del- 
egates met in Queen Victoria Niagara 
Falls Park for a game of baseball, 
between the 25 cycle managers and 
the 60 cycle managers. That even- 
ing at 8.30 o’clock, there was a 
Convention dance. 

The register shows 358 to have 
attended the Convention which are 
classified as follows: 


Class: Avs — 100 
ne eG 5 — TPT 
Commercial — go 
Associates — Bee 
Visitors — 20. 


There were 251 at the Convention 
luncheon on the 24th, and 4oo at the 
Convention dinner. 307 attended 
the Convention luncheon on the 2sth. 


mes mee ms 
Mr. S. J. Millikin 
Improving 


The Secretary has received the 
following telegram in reply to a 


message of sympathy sent to Mr. 
S. J. Millikin, from the Convention 
at Niagara Falls on account of his 
illness ;— 


Midland, Ont., June 29,1025. 
S. R. A. Clement, 


Hydro-Electric Power Commission 
University Ave., Toronto, Ont. 
Sincere thanks for convention tele- 
gram, operation successful, making 
rapid recovery, 
9. J. MILiixin. 


On going to press, we learn that 
Mr. Millikin has continued to im- 
prove and it is hoped that before 
very long he will be able to be around 
again. 

a ty, 

Meeting of Superanuation 

Committee 


Pursuant to the resolution passed 
at the joint session of the Ontario 
Municipal Electrical Association and 
the Association of Municipal Elec- 
trical Utilities, at the Convention. 
at Niagara Falls on June 24, 1925, 
the Committee. named to inquire 
into the question of providing for 
Pensions and Superannuation for 
permanent employees of Municipal 
Electrical Utilities, held its first 
meeting at Toronto on July 3rd. 
The members of that Committee 
present were Messrs. P. W.. Ellis, 
Toronto, T. W. McFarland, London, 
and T. J. Hannigan, Guelph, (Sec- 
retary)representing the O.M.E.A., 
V. S. McIntyre, Kitchener, P. B. 
Yates, St. Catharines, W. H. Childs, 
Hamilton, representing the A.M.E, 
U. and C. A. Maguire, Toronto. 
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(President O.M.E.A.) ex-officio. 
The Committee discussed the ques- 
tion at some length with Mr. F. A. 
Gaby, Chief Engineer, H.E.P.C. of 
Ontario, and adopted the following 
resolution: 
Moved by Mr. P. W. Ells, 
Seconded by Mr. P. B. Yates, 


THAT the Hydro-Electric Power 
Commission of Ontario be requested 
to have an actuarial report made on 
the proposition of the Superan- 
nuation Committee of the Associa- 
tion of Municipal Electrical Utilities 
and the Ontario Municipal Electrical 
Association that the employees of 
the Municipal Hydro Systems should 
be allowed to join the Superan- 
nuation plan of the Hydro-Electric 
Power Commission of Ontario in 
accordance with the Act, and that 
the Secretary of this Committee 
shall be asked to obtain from the 
Municipal Systems such data as may 
be necessary for this actuarial report. 


CARRIED. 


All Municipal Commissions and 
Committees are requested and urged 
that the information desired of them 
by Mr. Hannigan, Secretary of this 
Committee be sent him at the earliest 
possible opportunity. Without this 
information it is impossible to make 
the actuarial report on which the 
proposed scheme will be based. 


ome KF me YF mes 


Loyalty 


Several years ago it occurred to 
me that if I were going to accom- 
plish anything worth while in the 
paper industry my college education 
could be very well augmented by 


» 


some practical experience in the 
mill. Somehow or other I felt that 
there were a great many things about 
paper that could not be learned out 
of books or from a desk position. 
Strange to say, that while many 
things were learned about the paper 
process, the choicest bits of acquired 
knowledge were those concerning 
the human rather than the technical 
facts in the industry. 

After a few months of contact with 
the men in the mill, my mind began 
to travel in pretty much the same 
channels as theirs and my attitude 
toward the company was moulded 
by the same forces which were 
moulding the rest of the workers’ 
minds. In addition, I had worked 
as a union man in a union mill as 
well as under open shop conditions, 
and while my original idea had been 
to learn the so-called dirty end of 
the paper game, I found that the 
greatest benefit I was getting was 
the lesson in what goes on in the 
employees’ minds, and why. 

First I found that humanity is a 
pretty homogeneous mixture of good, 
bad and indifferent. No one of 
these characteristics can be attri- 
buted to any one class of society 
because way down underneath all 
qualities are evident in all groups 
of people. . 

Early in the process I had been 
laboring under the false impression 
that knowledge and hard work were 
the two most important factors in 
attaining success. I encountered 
certain individuals who were among 
the so-called white collar class who 
struck _me as being® surprisingly 
mediocre in these two qualities, and 
who, in the general estimation of the 
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workers were only holding their 
‘jobs on account of drag with other 
people higher up. Others who 
seemed to have these qualities were 
not getting away as big nor did they 
seem to have the confidence of help- 
ful support of management. For a 
long time this condition formed a 
very perplexing question until the 
answer came to me like a burst of 
sunshine and I must frankly admit 
that my solution to the question was 
not altogether original but arrived 
at with the help of one of the men in 
the mill. <A certain man was under 
discussion at the time, and my friend 
in the mill said that the only reason 
they “hung on to that fellow’’ was 
that they knew he was working in 
the company’s interests, could always 
be depended upon to do exactly as 
he was told, and was not so ambitious 
that he was trying to run every other 
job along with his own. In other 
words, he was loyal to the company, 
and the company knew it. If any- 
one had told me years ago that the 
big key to success was loyalty, I 
probably would have called it bunk 
and labelled my informant as a sap. 


Since those days I Have had a 


chance to superintend a paper mill 
and analyze the relationship between 
employer and employee from the 
other side. Having viewed the prob- 
lem from both sides, I am frank to 
admit that neither side is perfect. 
There is certainly a need for better 
understanding of the other fellow’s 
condition, more loyalty, more court- 
esy, more openmindedness, more 
sincerity, and a more immediate 
realization of the fact that although 
in every community certain mem- 
bers are ‘‘getting away with murder’’, 
the general law is that virtue will be 
awarded, and that the devil will get 


his due. 


The thoughts underlying all the 
foregoing have been expressed from 
the beginning of time by various 
people in various ways, and I pre- 
sume there will always be those who 
call it bunk, but certainly the key- 
stone which holds up the whole 
structure of man’s relations with his 
fellows is loyalty in one form or 
another, and whether it be in indus- 
try, commerce publicity, or social 
liicw loyalty (toa. trust. pays - the 
biggest dividends.—Pulp and Paper 
Magazine. 


Set > Let + ey 


List of Electrical Devices, Material 
and Fittings 


Approved by the Hydro Electric Power Commission of 
Ontario in June, 1925 


Appliances 


RENFREW ELEctTRIC Propucts LIM- 
ITED, Renfrew, Ont. 


‘Majestic’? Mantel Grates, Cat. 
Nos. 38, 39, 41 and 46. 

‘““Majestic’’ Air Heaters, Cat. Nos. 
Iya oad. 8. 
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“Canadian Beauty’ Air Heater, 
Cate Nox 4. 


* * * * 


Heryves AND Harrop (Submitter), 
782 King St., W., Toronto. 

Huspparp PortTABLE OvEN ComM- 
PANY oF CANADA LimitED (Mfr.), 
782 King St., W., Toronto. 


“Wubbard’’ Automobile Electric 
Water Heater. 
* * * * 


Burke Evectric Company, 12th 
and Cranberry Sts., Erie, Pa. 
Arc Welding Machines. 


* * * * 


Tur WILLIAM CAMPBELL Co, Alh- 
ance, Ohio. 
Electric Range. 


* ** * * 


GANADIAN 1 RADIANT.) sHLECTRIC 
Company, Grimsby, Ont. 
“Radiant. .idb late. 
“De Luxe” Electric Upright Toast- 


Cis 
*k * *k * 


Thee vNriD woe. abo, -LECTRIC 
Toaster Co, (Submittor), Grimsby, 
Ont. 

CANADIAN ~RADIANT ELECTRIC 
Company (Mfr.), Grimsby, Ont. 

Electric Hot plate. 


* * * * 


J: L: Voxes & Sons,:106-7 York 
oi orento. 


Mantel Type Air Heater, Cat. Nos.: 


AIT AD, A2 ,o8 1,525 5S ewan :0 2. 


* * * * 


PreEerRLeEss Mec. Co., 122 Welling- 
ton: oti, WwW; Eoronto. 
‘Peerless’? Floor Polisher. 


APEX ELECTRIC MANUFACTURING 
Co., Lrp., 102 Atlantic Ave., Toronto 


“ROtaATCE:, Electric | Washing 
Machine. 
* * * * 
ELECTRIC STEAM RADIATORS, 


LIMITED, tor Federal Bldg., Toronto. 
Electric Air Heater—Radiator Type 


* * * * 


Tue CANADIAN BLOWER & FORGE 
Coz, sl 1D; Kitchener. Ont: 


Motor-operated Blowers, 
2H os Ee 
* 


Types 


* * * 


Breacu Founpry LimITED, Ottawa, 
iat 

‘“‘Beach’”’ Electric Range, Cabinet 
type, Style E204; Low Oven type, 
Style E103. 

f * * * * 

CUNNUNGHAM FurNACE & Macu- 
INERY Co., LimItepD, Sarnia, Ont. 

Enamelling Oven, Type L. 

Electrically-heated Furnace, Type 
M.; Carbon Type Furnace, Type H. 


* * * * 


*HuRLEY MACHINE Co., 22nd. St. 
and s4th Ave., Chicago, Ill. 
‘Thor’ Electric: Ironers, Cate Nos 


755 39. 


* * *K * 


*PERKINS ELECTRIC LIMITED (Sub- 
mittor), 21 Wilton Square, Toronto. 

Macnavox Co., Tue, (Mfr.), Oak- 
land, Calit. 7 

Electric _Air Heaters, Portable 
type, Type H-1, H-2, H-3, H-3-s 
Model B. 

Electric Air Heaters, Stationary 
type, Type H-2-W-8. 


*k * * * 


*CIRCLE F, Mre. Coi, tro sPritcess 
pi, Lrenton, wNe 2 
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Medium Base Sockets, (as listed 
on Underwriters’ Laboratories card 
dated May 5, 10925). 


* * * * 
Fittings 


DesHaw Co, Lrp. (Submittor), 
325 Howe St., Vancouver, B.C. 

DH ONIRKO. .Go.. “UMtr.), Yoko: 
hama, Japan. 

Current ‘Laps. ‘Deé-Lite”’. 


* * * *k 


Marr W. P., 102 Russett Ave., 
Toronto. 
Wire Connectors ‘‘Marr’’. 


* +f *K *k 


*BEAVER MAcHINE & TooL Co., 
bne:, 025-45 IN.) ‘Lhird St., Newark. 
INE Ie. 

Fuseless Attachment Plug, Cat. 
No: Ger. 


* * * *k 


*BENJAMIN Evectric Mrc. Co., 
120-128 5. Sangamon St., Chicago, 
Ii. 
‘“Ben-ox’’ Medium Base Sockets. 
Metal shell. 

Keyless, Cat. Nos. 4700-03 incl., 
Base only, Cat. No. 4724, Shell only, 
Cat. Nos. 4726, 4727. 

Pull,” Cat.. Nos. 4706-69- incl., 
Mechanism and shell without base, 
Cat. Nos. 4787-90 incl. 


*Hart & HecGeman Mrc. Co., 
(Submittor), 342 Capitol Ave., Hart- 
fords Conn, 

Paterno, eile “Dy  GVitr 3 and 
and Arch Sts., Philadelphia, Pa. 

Fuseless Attachment Plugs, Cat. 
Nos: 430, 1400,°1405, 1423, 1426, 
Mover A Oe TAOSe, -raiste oor. 2h 
Sir rlete. 

K * * * 

*CHASE-SHAWMUT Co., Newbury- 
port, Mass. 

“Shawmut” Cartridge Fuse Cut- 
out Bases, Cat. Nos. 2067-72 incl., 
2077-88 incl., 2101-02, 20675, 20685, 
20695, 20835, 20845, 20875, 2073-76 
incl., 2095-96, 20735, 20745. . 


“Shawmut” Cartridge Enclosed 
Fuses—renewable. 

js ohawanit Cartridge. Fuses=— 
non-renewable. 

“Shawmut” Ground Clamps, 


Wiatkige) Ges ‘Co, 
ee pene. Marine Coe Car-Ce 


*k * * * 


Miscellaneous 


pee Co., LHe, Laps otjonns 
Quebec. 
Flexible Tubing. 


* * *k * 


*These devices are under the 
Underwriters’ Laboratories re-exam- 
ination or label service. 


Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 
Municipal Officials advise of any corrections that should be made. 


—Editor. 
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USED EQUIPMENT 


AND 


NEW SUPPLIES > 


Released from the 
Queenston-Chippawa Development 


FOR SALE 


We offer many items representing an investment amounting to 
thousands of dollars—which are ready for immediate disposi- 


tion. 


Why not advise us just what you desire and we will be 


glad to send you details covering what we have available. 


TRANSFORMERS 
MOTORS 
COMPRESSORS 
CHANNELLERS 
CONCRETE MIXERS 
CONVEYORS 

ROCK CRUSHERS 
REVOLVING SCREENS 
ROCK DRILLS 
HOISTS 
LOCOMOTIVES 
STEAM SHOVELS 


ELECTRIC SHOVELS 
WINCHES 

MACHINE SHOP EQUIP. 
LINE MATERIAL 
BUILDERS SUPPLIES 
TRACK MATERIAL 

BAR IRON & STEEL 
WATER PIPE & FITTINGS 
CONDUIT PIPE & FITT’GS 
SMALL TOOLS 

TRACK TOOLS 
ELECTRIC SUPPLIES ETC. 


Let us send you our Booklet. 


Hydro Electric Power Commission of Ontario 
CONSTRUCTION DEPARTMENT 


190 UNIVERSITY AVE. 


- TORONTO, ONT. 


BULLETIN 


Published by 


HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue 
Toronto 


Subscription Price $2.00 
Per Year 


An Appreciation of Sir Adam Beck, 


Late, Chairman, Hydro-Electric Power Commission 
of Ontario 


By Hon. J. R. Cooke, Commissioner, on behalf of himself 
and the Employees of the Commission. 


HE staff of the Hydro- 
Electric Power Commission 
of Ontario desire to ex- 
press their deep sense of 
sorrow and loss experienced on ac- 
count of the death on the fifteenth 
of August, 1925, of their highly- 
esteemed and beloved Chairman, 
Sir Adam Beck. As a member of 
the Commission and a colleague of 
Sir Adam Beck, I also express my 
own deep sense of personal loss. 

Owing to the unity of effort and 
co-operation that has characterized 
the relationship between the Com- 
mission and its staff, I am especially 
pleased to associate their expression 
of homage to the memory of our 
late Chairman with my own. 

It is over two years since I be- 
came associated with the late Chair- 


man. I had previous knowledge 
of the underlying principles upon 
which the Commission’s work was 
conducted as expressed in the Pro- 
vincial legislation, and was, more- 
over, in genuine sympathy with 
those principles and with the munici- 
pally-owned hydro-electrical under- 
taking as .a_ whole. Immediately 
upon my closer relationship with 
the Commission, I was much im- 
pressed with the jealous care mani- 
fested by Sir Adam Beck to ensure 
that in the administration of the 
Commission’s affairs there should be 
no departure from the basic prin- 
ciples of public ownership upon 
which the Commission’s superstruc- 
ture and general administration had 
been founded. Sir Adam Beck was 
unusually sensitive in his detection 
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of whether policies or individual 
views were in accord with the objects 
of public ownership so dear to his 
heart. I found myself in fullest 
accord with the Chairman and 
throughout the whole period of my 
intimate association with him, I 
veveived nothing bit - the best of 
sympathetic co-operation with re- 
spect to the Commission’s work, 
while on my part there was no man 
who I felt was better qualified to 
receive my whole-hearted and com- 
plete support. Satisfactory ap- 
praisement of what constituted basic 
policies, foresight with respect to 
what was essential to their con- 
summation and readiness to delegate 
to others the performance of essential 
details were qualities so fairly bal- 
anced in Sir Adam Beck’s direction 
of affairs that words cannot express 
the loss it is to be deprived of his 
wise counsel and truly sympathetic 
co-operation. 

Sir Adam Beck had unbounded 
confidence in his staff. The har- 
mony that has existed between the 
Commission and its staff is evidenced 
by the fact that although the Com- 
mission has been operating less than 
twenty years, yet the average length 
of service of its administrative heads 
is over fifteen years. I know that 
Sir Adam’s own feeling with regard 
to the satisfactory perpetuation of 
the Commission’s work rested. chiefly 
in two main features; the one that 
the broad basic principles of public 
ownership should. be strictly pre- 
served and kept free from political 
influence or control, and the other 


that the staff of the Commission 
should always be constituted on the 
basis of intrinsic qualification to 
perform their duties and that they 
should be untrammeled in the ad- 
ministrative exercise of their re- 
spective tasks. ' 


Much has been, and much more 
might be, said regarding the qualifi- 
cations of Sir Adam Beck and the 
wonderful achievements that have 
been accomplished through his fore- 
sight and untiring effort. The staff 
of the Commission, however, will, 
I believe, always regard our -late 
Chairman rather from the viewpoint 
of his personal relationships with 
them. 


In the first place, the members 
of the staff recognized that in having, 
in the year 1906, placed on the 
Statute Books of the Province the 
Act known as The Power Com- 
mission Act, there had been em- 
bodied the fundamental doctrines 
upon which the Commission’s whole 
undertaking was based; that these 
doctrines were an expression of the 
vision and genius of Sir Adam Beck; 
that with relatively minor legislative 
changes the foundation of the Com- 
mission, as originally laid, remains 
today;:—and this in spite of all the 
opposition that has been created 
for its destruction. No one, unless 
possessed with the masterful, domi- 
nating spirit and persevering en- 
thusiasm of Sir Adam Beck, could 
have successfully championed such 
difficult and novel measures through 
the legislature. 
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Sir Adam Beck’s first and constant 
concern has been that the work 
of the Hydro-Electric Power Com- 
mission should contribute directly 
and to the fullest possible extent 
to the growth and welfare of Ontario 
municipalities. There was no pro- 
posal made which he believed would 
result in benefit to the municipalities 
that did not enlist his heartiest 
co-operation and the application of 
his indefatigable energy. Sir Adam 
had unbounded and sincere faith 
in the intrinsic merits of the munici- 
pally-owned undertaking. His 
statesmanship and diplomatic skill 
were employed in directing the 
whole public-ownership enterprise 
and in preventing interference from 
any quarter that might lessen the 
progress and effectiveness of the 
programme he was directing. 

Sir Adam Beck was an eloquent 
and forceful speaker with a magnetic 
personality. Few men had his 
ability so quickly to obtain the 
sympathy and confidence of an 
audience. By his mode of speech 
and manner, he was able to impart 
that which commanded attention 
and respect for his utterance. He 
was a keen and intelligent debater, 
with a ready wit often turned with 
telling effect in the public interest. 
He courted the expression of opinions 
from those who, he knew, enter- 
tained views at variance with his 
own and, not infrequently, took 
means to evoke from others an- 
tagonistic arguments in order that 
he might better appraise the views 
they held. 


Sir Adam was particular regarding 
details and in his administrative 
and personal habits he was scrupu- 
lously orderly and desired that others 
exhibit similar qualities. 


Now, these and other features 
were well known to the staff, and 
more particularly to the adminis- 
trative heads of the various depart- 
ments. All knew of the intrinsic 
understanding possessed by their 
Chairman with respect to the aims 
and objects of the Commission, and, 
consequently, it has ever been the 
pleasure and satisfaction of all mem- 
bers of the staff to contribute to the 
utmost of their ability in the carrying 
out of any wish expressed by their 
Chairman. 


Sir Adam exhibited an earnest 
desire to keep all members of his 
staff in a contented and happy 
frame of mind, and in the social 
functions, games or other outside 
activities of the staff he was regarded 
as the moving spirit. All such 
activities received his whole-hearted 
sympathy and support and what- 
ever of spare time he could bestow 
to further them. 


The stafi,. it is true,*knew. that 
Sir Adam was a man of strong 
impulses, rather brusque in manner, 
but there was probably no member 
of the staff who did not appreciate 
the kindliness of heart and disposi- 
tion that lay beneath this exterior. 
Sir Adam was always ready with a 
helping hand; solicitous for the 
unfortunate, and thoughtful of the 
comfort and welfare of those associ- 
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ated with him in his great under- 
taking. 

Those members of the staff who 
had been through the great stress 
and opposition experienced by the 
Commission in the earlier years of 
its work understood best the extent 
of the self-sacrifice, devotion to duty, 
masterful fearlessness and resource- 
fulness of Sir Adam Beck, and these 
members are, perhaps, best able to 
interpret the affection they entertain 
for him. But while there is this 
more intimate understanding on the 
part of some, there, to-day, is found 
throughout the whole staff of the 
Commission a genuine and profound 
sense of respect, admiration and 
unbounded loyalty for their late 
Chief and leader. 

Anyone who considers the general 
day-in and day-out working of the 
Hydro-Electric Power Commission 
must realize that there is a some- 
thing which has held and which 
holds this efficient organization to- 
gether and which has caused it, in 
the public interest, to function so 
smoothly as a complete operating 
entity. It is ‘recognized that an 
organization is largely a reflection 
of its guiding head, and I have no 
hesitation in affirming my personal 
conviction that it has been the 
Singleness of purpose towards the 
public, the absolute integrity, the 
foresight and the determination to 
persevere at all costs in carrying out 
the great municipally-owned under- 
taking for the benefit of the people 
as sponsored throughout his public 
career by Sir Adam Beck, that has 


constituted the inspiration of every 
member of his staff. I know of no 
organization where there exists great- 
er loyalty in support of the re-- 
sponsibilities entrusted to it. 

There is no doubt that Sir Adam 
Beck’s years were shortened by the 
excessive and often very unreason- 
able demands made upon his time 
and strength through the repeated 
attacks upon the work of the Com- 
mission by those antagonistic to 
public ownership. Public investi- 
gation consequent upon such attacks 
involved long hours of toil, and 
stress in addition to the pressing 
regular demands of the Commission’s 
work. Sir Adam was reluctant that 
any attack launched against the 
Commission having within it the 
possibility of future trouble for the 
Commission should remain  unre- 
futed, and one by one as these 
attacks came up, Sir Adam effectu- 
ally dealt with them. There has 
been no time in the history of the 
Commission when its various opera- 
tions have been so thoroughly vindi- 
cated and when the injustice of all 
the attacks against the Commission 
has been disclosed and disposed of 
to the satisfaction of the public 
concerned, as during the last few 
years of Sir Adam’s life. Sir Adam 
leaves his successors a clean slate. 

In conclusion, I should like to 
add—and this also was-a feature 
that the Chairman always sought 
to impress upon the administrative 
heads of his staff—that the future 
of the Commission is a matter of 
prime importance, for which ade- 
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quate provision must always be 
made. Having achieved any par- 
ticular result, Sir Adam was ready 
to forget the things that were behind 
and to press forward towards the 
accomplishment of what was re- 
quired to meet the future domestic, 
commercial, industrial and municipal 
needs of the citizens of the munici- 
palities of the Province. During 
the long months of his illness, Sir 
Adam’s mind was constantly engaged 
upon considering how best to provide 
for these future requirements. His 
desires and ambitions in this respect 
have been expressed to those who 
have been in closest personal touch 
with him. It is the earnest desire 
of the staff and of the Commission 


to continue to preserve the traditions 
and objects of public ownership. 
All who have been associated with 
Sir Adam Beck will never forget the 
confidence inspired by his leadership, 
nor the loyalty stimulated by his 
example as a faithful public servant. 

As is known, there are relatively 
few persons with whom the Chair- 
man was personally intimate. The 
larger proportion of these were those 
associated with the work of the 
Hydro-Electric Power Commission. 
Apart from his own immediate family 
circle, it is certain that there is no 
place where Sir Adam Beck will be 
more missed and his memory more 
cherished than in the hearts of the 
members of his staff. 
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Salesmanship 


By Martin L. Pierce, Director of Research, 
The Hoover Co. Canton, Ohio. 


(Address before Association of Municipal Electrical Utilittes, 
at Niagara Falls, June 25, 1925). 


I. Salesmanship is both a_ science 
and an art. 


HERE was a time when 
business men were quite 
sure that salesmen were 
born and that training 

played very little, if any, part in 
their development, but today we 
know that salesmen are made by 
training and education just the same 
as physicians, lawyers or school 
teachers. Practically every out- 
standing business concern today has 
set up some definite programme for 
the developing and up-grading of 
their sales force. 


2. Itisanart because no amount 
of instruction will make it possible 
for a salesman to bring in a large 
volume of business until he has had 
sufficient actual practice in selling 
to be able to use skilfully the in- 
formation that has been given him. 
This, however, is true in every pro- 
fession and salesmanship certainly 
today is recognized as a profession. 


3. The sale is made in the mind 
and not in the pocket-book. For 
that reason salesmanship deals fund- 
amentally with mental laws and 
processes. There are definite steps 
or stages in the sale just as there are 
various processes when manufactur- 
ing an article for sale. The sales- 
man must begin his work by a 
proper investigation of the prospect, 
being sure that his commodity or 


service is actually needed. After 
preparation, he also learns how the 
service will best fit in with the pros- 
pect’s business or personal need. 
When the sale is actually started the 
salesman must first secure attention. 
Then interest, next a desire to buy, 
after this decision to buy and in the 
last place, satisfaction. No sale is 
complete until the prospect is in 
possession of the commodity and is 
convinced that his money has been 
well spent. 


II.. Salesmanship today means a 
review of fundamental selling 
ideas. 


1. A salesman must know his 
merchandise. This does not mean 
simply the mechanics of the com- 
modity but rather the uses to which 
it will be put. In fact, all large 
sales records are made by selling 
ideas and not material. A lumber 
prospect is not interested in flooring 
and shingles, but in a home or an 
investment. Electric appliances were 
never sold in large volumes until 
the manufacturers of washing ma- 
chine commenced to talk about the 
finished product—clean crisp clothes. 
An electric refrigerator manufacturer 
today speaks of good food which is 
the result of constant temperature. 
A furniture dealer sells harmony 
and beauty in the home, not furniture 
and drapes. The salesman must 
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know that his commodities are better 
than others offered at a similar price. 
He must know the exclusive features 
of the merchandise he is selling. 
He must know what the special 
values are which they have for the 
people who are buying them. Fur- 
thermore he should have an equal 
amount of information regarding 
merchandise being sold by his com- 
petitors. 


2. The salesman must also know 
himself. Every man has his strong 
points. Conditions in the life of the 
salesman are thought-made. The 
salesman who will, can very easily 
transform himself by keeping his 
mind on the traits of character that 
he needs to develop. A man only 
becomes a salesman when he stops 
complaining and whining about con- 
ditions, or hard luck, and commences 


to search in his own life for the hin- 
dering circumstances that are inter- 
fering with his success. Ifa salesman 
really desires success he will hold 
constantly before him a proper aim 
or objective, and consistently make 
progress towards it. 


3. Again, a salesman must like- 
wise know trade conditions and 
human nature. When a prospect 
tells him that he is waiting for prices 
to come down, he should be able to 
give immediately his reasons for 
believing that this is an opportune 
time to buy. If the customer 
questions the wisdom of making the 
investment, the salesman must be 
able to give facts and figures that 
justify the expenditure. Today, 
business is knit together so closely 
that it is impossible for a salesman 
to know his own business well unless 
he goes to the trouble to study 
general business conditions, and the 
conditions that exist in parallel or 
related industries. Certainly a flour 
salesman must know the conditions 
of the wheat crop. 


III. There are a few outstanding 
“Don'ts” that Salesmen must 
learn. 


1. Don’t try to win your sales 
with arguments. Sales history is 
filled with the experience of salesmen 
who have won arguments but lost 
sales. It is not necessary to attempt 
to give a direct answer to the pros- 
pect’s objection. If the objection 
raised by the prospect is an import- 
ant one, it can be answered simply 
and directly. The salesman dignifies 
the objection with too much e 
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He only rivets it in the 
mind. of the prospect. Usually the 
salesman gets farther ahead by 
simply stating, “I will get to that 
in a minute’’ and then going straight 
ahead with his explanation of the 
details of his sales talk. Never let 
the prospect’s objection lead you 
to take a position of positive dis- 
agreement, even if in your own mind 
you are convinced, and know, that 
he is wrong. We usually buy from 
our friends, and ‘our friends are 
sympathetic with us in both our 
convictions and our prejudices. 


planation. 


2. Don’t take too seriously pre- 
tended objections that are raised by 
the prospect. Many a man will tell 
you that your prices. are too high 
when, as a matter of fact, he hasn’t 
money enough to build the kind of 
a house or factory that you are 
suggesting. Today, many men are 
offering all kinds of objections to 
the arguments presented by auto- 
mobile salesmen when, as.a matter 
of fact, they like the car, and would 
buy it, but their wives insist that 
they buy another make. When the 
salesman is led afield by pretended 
objections all of his sale efforts are 
spent in the wrong direction. When 
the salesman ignores and passes by 
these pretended objections he is 
apt, very quickly, to come face’ to 


face with the real objection that he . 


must overcome. When this has 
been done, every word, every argu- 
ment, every demonstration will lead 
directly to the sale. 


3. Don’t slur your dominant sell- 
ing points. One of the easiest things 


for a prospect to do is. to nod his” 


head in approval of sales argument 


even when he. does. not. understand 
what the salesman’ is trying to get 
across. The salesman may have a 
number- of worthwhile reasons why 
the prospect should buy his merchan- 
dise, but they will amount to little 
or nothing unless at least one or two 
of the dominant selling arguments 
are clearly and distinctly understood 
by the prospect. Gét this acrcss 
in such a clear and forceful way that 
the prospect is compelled to under- 
stand. The salesman must decide ~ 


in advance what his dominant selling _ 


points will be, and he should know 


‘the ones that: carry the greatest 


amount of conviction. To-day thous-. 
ands of homes are’ being built out 
of substitute materials simply be- 
cause lumber salesmen have not 
mastered their dominant selling argu- ° 
ments. Not long ago I was inacom- 
munity where it seemed everybody 
was building brick or tile stucco 
houses. My investigation showed 
that the chief reason for this was 


‘that systematic propaganda was put 


out. showing the enormous cost of 
getting frame houses painted. The 
lumber industries seem to have done 
nothing to. counteract: this propa- 
ganda. 


IV. Success factors im Salesman- 
ship are as definite as mathe- 
matics. 


1. The salesman must assume 
a social and economic responsibility. 
Much praise must be given to the 
inventor, but no invention has ever 
contributed anything to civilization 
until some salesman put the idea 
across, tearing down the objections 
that were offered to it, turning aside 
prejudices that were directed at the 
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new idea and exposing the ineffici- 
ency of the older methods. It would 
be hard to find any single idea that 
has carried civilization forward that 
has not been popularized and put 
over by salesmen. All roads of 
commercial progress are laid out 
and opened up not by inventors, 
not by production managers, not 
by Boards of Directors, but by 
salesmen. These facts dignify sales- 
manship and the salesman and put 
him in the first rank of the world’s 
constructive thinkers and doers. 


2. The salesman must be willing 
to give serious thought to the de- 
velopment of his personality. Men 
act as they think. The salesman’s 
thoughts affect his customers. A 
real salesman is also’ interpreted by 
his manner and expressions. Per- 
sonality is, without question, the 
greatest factor in salesmanship, and 
personality comes from thoughts, 
it does not come from the clothing 
store, or the barber shop, or the 
Shoeshine parlor. This means that 
the salesman should be as human as 
possible. It was never intended that 
a salesman should be a catalogue or 
simply a piece of printed publicity 
material, but he must always be the 
kind of a man that he likes to do 
business with. Men buy more mer- 
chandise when arguments give place 
to more emotional appeals. The 
hardest, strongest argument should 
be aimed at the heart of the man and 
not at his head. He should remem- 
ber that when he makes a man like 
him it is always easier to prove the 
value of his merchandise. 


3. Success in selling, in the last 
analysis, is a question of percentage. 
The average Life Insurance sales- 
man knows that out of every ten 
men interviewed one will be inter- 
ested in life insurance. The vacuum 
cleaner salesman knows that out of 
every ten home demonstrations he 
makes he should sell four machines. 
The automobile salesman knows that 
out of every twenty-five homes can- 
vassed he will get one live prospect 
for his product. The department 
store manager knows that out of 
every hundred people coming into 
his place of business forty-five will 
buy merchandise. In every case 
the number of sales that a salesman 
will make during any month is a 
very definite percentage of the total 
number of calls that he has made. 
If only half the number of calls were 
made this month that were made 
last, the salesman knows in advance 
that he will only make half the a- 
mount of sales. 


4. The important thing for the 
salesman to find out is what per- 
centage of his calls is he closing— 
are other salesmen in the same line 
doing any better? If a lumber 
salesman can make fifty calls a 
week and is selling one bill of mer- 
chandise for every ten calls made, 
he will realize the loss when his calls 
drop down to twenty-five a week. 
When you definitely know the per- 
centage of sales you are actually 
making from calls you will develop 
an urge to raise this Percentage. 
When every man becomes actively 
engaged in competing with himself, 
he has entered a contest that is 
mighty hard to stop. 


278 


THE BULLETIN 


NU 


Re 1926 Hydro Calendar 


Elsewhere in this issue is to be 
found a description of the new 1926 
Hydro calendar which is well worthy 
of careful study. On account of the 
successful venture in issuing the 
1925 calendar the Commission has 
acceded to the requests of a number 
of the Municipalities and gone ahead 
with the issuing of another for next 
year but with many improvements 
and the actual samples which are 
being sent to every Municipality 
will speak for themselves. 

Of the 1925 calendar over 300,000 
were distributed and there have 
been many very complimentary re- 


marks passed about the appearance 
and usefulness of the calendar and 
also expressions of appreciation from 
Hydro customers at the thoughtful- 
ness of the Municipalities in present- 
ing these calendars to them. 


The Commission has gone one 
better this year by producing a 
colored calendar with a little higher 
quality of art work at a slightly 
higher price, but we believe that 
this calendar will be improved to a 
much greater extent than our first 
attempt and every Municipality in 
the Province should co-operate by 
presenting one of these calendars 
to every one of its customers. 


Our Potential Market For Electrical 
Appliances 


By Martin L. Pierce, Director of Research, The Hoover Co. 
Canton, Ohio. 


(Paper read before Association of Municipal Electrical Utilities at 
Niagara Falls, June 25th, 7025) 


URING the past six months, 
I have visited over one 
hundred cities and towns 
in the United States and 
Canada in which The Hoover Com- 
pany has dealers or resale organiza- 
tions. While visiting these towns, 
I have made it my business to check 
as carefully and fully as possible 
regarding the activities of our own 
organization and dealers as_ well 
as other companies in their distribu- 
tions of, appliances; -©ihese visits; 
conferences and investigations which 
I have made have brought me face 
to face with the following convic- 


tions regarding the market, and the 
responsibility for the distribution 
of electric appliances. 


4 


I. That the appliance industry today 
ts steadily losing ground in rela- 
tion to its potential sales possi- 
bilities in the electrified home. 


1. Figures, assembled by an inde- 
pendent organization from manu- 
facturer and trade association sources 
and regarded as a fairly accurate 
compilation, indicate that only 44 
of each 100 wired homes in the United 
States were equipped with electrical 
cleaners of any and all makes on 
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January 1, 1924. This compilation 
was made in the United States, but 
my personal investigations in Canada 
would lead me to believe the same 
figures hold true in this Dominion. 
This distribution, of course, was 
not spread evenly over the country 
but was above the average in the 
Middle Atlantic states—New York, 
New Jersey and Pennsylvania— 
and very much below average in 


the group comprising Alabama, 
Mississippi, Tennessee and Ken- 
tucky. The indicated remaining 


market for electric cleaners is 56 
per cent. of the present number of 
wired homes. The daily production 
of this household necessity, however, 
is not yet equal to the daily increase 
in wired homes and the present 
market is therefore increasing with 
each passing day. Saturation is 
nowhere in sight, nor will it be for 
a long time to come. The cities 
and the sections where the develop- 
ment is best are, almost without 
exception, those where Central Sta- 
tions are active merchandisers. It, 
therefore, seems proper to assume 
that high development is, in a large 
measure, the result of aggressive 
and successful merchandising by 
Central Stations. 


2. It is only in the sale of elec- 
trical household equipment that there 
is a continual rapid increase year 
after year in the actual number of 
people who buy in every town—and 
this is because more homes are 
wired and begin to use electricity. 
Do you realize what this means to 
the merchant who sells electric 
appliances? It means this—Last 
year the electric light and power 
customers connected to their service 


lines 2,185,000 new customers. On 
an average, in cities of 60,000 there 
were in 1923 about 1800 homes that 
came new into the market. Of the 
homes that are already wired— 

23% have no electric irons, 

63% have no vacuum cleaners, 

62% have no electric fans, 

73% have no electric clothes 

washer, 

85% have no electric heaters, 

87% have no electric toasters, 

95% have no percolators, ° 

98% have no ironing machines, 

99% have no electric dish washers. 

Please bear in mind these are 
average conditions. There are, no 
doubt, isolated cases where a better 
saturation has been obtained. 


3. The total sales of electrical 
household appliances have never 
yet been large enough to completely 
equip even the new homes that were 
wired each year, let alone the others 
already using electricity. In 1920 
only 25 per cent. of the appliances 
needed to completely equip all the 
connected homes were in use. In 
tg21 it had fallen to 24 per cent., 
in 1922 to 22 per cent., in 1923 it 
fell to 20 per cent., and in 1924 it 
fell approximately to 18 per cent. 
Only one-fifth of the appliances 
needed in these homes had been 
sold. The market is actually growing 
faster than it is being supplied—and 
the rest wait. 


II. That in towns where the central 
station merchandises electric ap- 
pliances, the appliance business 
of the dealers ts increased. 

1. On a survey taken in a city 
of 250,000 by the ‘‘Electrical World,” 
the following replies were given by 
various dealers handling electrical 
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appliances. Dealer ‘‘A’’ did not feel 
that the power company was in 
any way trying to “‘hog”’ the electric 
business by offering long term pay- 
ments, as he considers this a good 
means of introducing appliances to 
the trade. Dealer ““B’’. who carries 
a wide variety of appliances, states 
that the local central station had 
accomplished a great deal in the 
introduction of household devices. 
Dealer, “C’omakes. a “practice or 
carrying well-known makes of ap- 
pliances. He states the central 
station is performing a _ valuable 
service to the dealers in exercising 
its policy of time payment and 
advertising electrical merchandise. 
Dealer. D” 2says that: he -charac- 
terized the central station as the 
backbone of the appliance business 
in the city and credited it with a 
great deal of promotion work. Five 
contractor dealers were unanimous 
that it would be detrimental to the 
total volume of appliance sales were 


the central stations to retire from 
the field. 


2. It is being rapidly demon- 
strated that sales of electric mer- 
chandise and appliances by the 
central station, and at fair prices, 
are followed by larger and profitable 
sales of kilowatt hours to existing 
installations. The consequent in- 
creased popularity of electric service 
stimulates the wiring of homes not 
now equipped electrically. This 
means that many new customers 
are added and that the public is 
better satisfied because of a more 
adequate service. 


Legitimate competition and fair 


trade practices undertaken in a 


spirit of ‘‘Live and Help Live’’ are 


‘proving most potent stimulants of 


growth. This has been thoroughly 


proven in Cincinnati during the 
past two years where the total 
number of homes being wired month- 
ly, now that the electric company 
is fully in the game, is approximately 
ten times what it was when the 
contractor had the field to himself. 
The contractor himself is not getting 
better but fairer prices and is now 
doing four to five times as much as 
when he had the field to himself. 
Recent experiences in southern Cali- 
fornia, where the Edison Company 
has been obliged to re-enter the 
appliance field in the sale of ranges, 
water heaters, shows a similar condi- 
tion satisfactory 
results for dealer and central station 
alike. 


producing more 


These figures indicate quite clearly 
that it is not so much the ‘‘accepted 
merchandise”’ that requires the cen- 
tral station man’s attention as the 
promotional or pioneer appliances 
such as the range, the portable 
household electric cooker, the home 
refrigerating machine and other ap- 
pliances which the householder does 
not yet understand and appreciate. 
These promotion devices are the 
ones that should interest the central 
station man because they are sus- 
ceptible of producing seven or eight 
times as much income as will the 
whole list of ‘‘accepted merchandise.”’ 
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RELATIVE GENERATING STATION CAPACITY VALUES AFTER DIVERSITY ALLOWANCES, EARNING 
PRESENT AND EXPECTED, ALSO SATURATION VALUES FOR RESIDENCE CUSTOMERS 
FOR VARIOUS HOUSEHOLD APPLIANCES. 


Oo" SST Sa ae arene mere ace en re 


Edison 1922 Survey Values 
(Annual) 


Effect on General 
Station, Ete. 


‘ 


*** Aigtim- Average Num- |Annual In- 
ated Num-} Resu!tant ber of devices |come value 
? Average | ber of de- | annua! in- per 1000 of remain- 
Standard Mdse. Devices annualin-| vicesto | come per customers ing busi- 
come per | equal one | Kw. of de- ness per 
appliance| Kw. at mand at 1000 
gen. sta- gen. Now. |Ultimate customerg 
tion on station 
yrs. peak 
TIRE Trine ata Houses. $5.80 20 $116 800 | 1000 | $1,160 
aoe. aed a8 OLE Ao 4.50 
Srv ae. Cleaners; sos... ee .60 200 120 500 800 180 
Dts 
3. Washing Machines...,... bce 2.10 50 105 300 750 945 
DeSies. 
SCP gh Badd poster Houses. 2.00 60 120 200 | 800 1,200 
Gea Ss Saree aaa ns 
DE Percplaters: a0 foc. ees 2.00 60 120 60 660 1,200 
pts. 
6. Sewing Machines........ eee .70 200 140 50 500 315 
pts. 
iy RU eS ee ea .80 100 80 50 469 | 280 
pts 
Ba Curling lrongt.. o>... ones .20 500 100 40 540 190 
pts | 
OMEVACLALOIS anette is... Houses 2.00 50 100 40 440 800 
Apts | 
: ; F ‘ Standard Mdse. Total..... Sais) obo, LOO 
Promotion Devices (The following not included in Edison Surveys) 
MEMO RARZO ou). foie ees. ss ss Avge.| 1600@ 4c] 64.00 | **1.33 #35 10} 210 | 12,800 
er ommenricorator 22.040. 0.7.) Avge.|. 700@ 4c] 28.00 12 336 5 600 16,800 
; 12. Fireless Cooker-Elec. Stove...Avge.| 360@10c 36.00 4 144 5 300 10,00 
Pew listy Washers ck ex. cs, Avge. 45 @10c 3.00 30 150 1 250 750 
Oa Water dteaters i, ... 22... 1800@ 3c} 54.00 1.33 i 10) 100 5,400 


Appliance Total 46,500 


eeomestic HightingPoxsibilities: 2: ts a  APPhance Total...) 00... 
4 


15. 100 Watt Kitch. Lts. Units at 50 w. | 
surrenseenChe fo 3. Nes 371% @10c¢ 3.70 40 P5000 500 1,875 | 
16. Portables and other misc. Itz. — 10 
w. added load per customer (avg. ; 
use 2.5 hrs. daily each customer). 75 @10c 7.50 20 150° 0:0 S007 (P63; 750 eae 
‘ : ; Lighting Total eu. 4.02 see ee 5,625 
17. Misc. Devices (Oil Burners—Pumps—Storage Batteries, Wireless, etc.) not included 
< Ultimate total increase per 1000 Residence Customers? 22 ines ee - $58,355 
New Revenue—Per Se oar! 1, 02 eee he ee $58.35 
Per Customer, month... . 4.86 
Por Customtewday,. .. 3.5.3 tees. dikes fk Le 15 
< Above possibilities for Residence service alone by percentages are as 
follows: 
Income from use of Merchandise Appliances. .$ 6,180= 11% 
Income from use of Domestic Lighting en. on 5,625= 10% 
Income from use of Promotion Devices...... 46,550= 79%, 


——_— 


$58,355 = 100% 
: *Northern City figures only. 


**If we attain 250 ranges per 1,000 customers, due to diversity, but ¢ Kw. would be required at Gee. Station per range 
then gross income for this added service at 4c. Kwh. would be $100 per Kw. at Gen. Sta. probably operated at 50% 
or better operating ratio. This on existing service and preferably one with but meter. ; 


**After allowing for diversity, 


. 


‘ 
i 


* 


« 


a 
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III. That the time has come when the 
electric industry should establish 
for itself a definite sales res ponst- 


bility for electric appliances. 


1. Even with a liberal use of 
electricity its cost is lower than that 
of any items on the luxury list com- 
prising expenditures for candy, ice 
cream, gasoline and tobacco, about 
which the average citizen thinks 
little. The following figures, com- 
piled by the electrical engineering 
department of the Iowa State Col- 
lege, will show how cheap the use 
of electricity really is. 


Average family’s yearly expendi- 
tures: 


ALG DACCO shred ts . $95.00 
Cra SOG nied) eae ce 68.00 
Ice'Cream.... 50.00 
Candy... ss 48.00 
Blectricitys c'f ios 25.00 


2. The cost of using individual 
electric appliances 
Normal use, cost per hour, based on 
roc, rate. 


is as follows. 


Vacuum cleaners): Dac 
Proie! At Go ae ees 6c. 
TGasterus.cs,. + adie ens en 
Troning machine 4s... 3°. 
Clothes washer... . ee Co 
Dishwasher. «<0 2V4C. 
Sewing machine motor... 34c. 
Electric phonograph.... 1/5¢. 
Wale [roa 2..oeee 6c. 


These figures were compiled by the 
Service Department of the N.E.L.A. 

3. The electrical industry in Cali- 
or nia, after a very thorough analysis, 


has come to the conclusion that every 
household should spend as much for 
electrical equipment as it spends 
for its automobile. They feel that 
the time has come for the installation 
of complete electrical equipment 
and they are making a concerted 
drive for the realization of that end. 
Ontario, with its big development, 
should set up a similar program. 


4. According to statistics com- 
piled by ‘‘Electrical Merchandising”’ 
to every fifteen homes having auto- 
mobiles in the United States, there 
are only 5 having electric vacuum 
cleaners, 10 having electric irons, 
5 having electric fans, and 3 yy having 
electric clothes washers. Shall we 
not establish for ourselves a program 
that will comprehend the selling of 
as many of the major appliances as 
there are automobiles in any given 
community. 


IV. That the electric industry dealers 
today are not sufficiently sold on 
the service and utility of electrical 
appliances. 


1. F. J. Allen in discussing this 
question before the New England 
convention recently said: ‘‘The fact 
that we ourselves are very much 
unsold on the appliances was clearly 
evidenced at a recent commercial 
section meeting when out of 200 
members, only two were able to say 
that they were using in their own 
homes all, or nearly all, of the 
appliances which they were trying 
to sell to the public.’”’ He further 
stated that there is only one way 
to get real honest-to-goodness con- 
viction of anything you are trying 
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to push and that is to use it yourself. 
He continued: ‘We electrical ap- 
pliance men are not successful mer- 
chants primarily because we do not 
really know what and how the various 
devices perform their functions and 
the unlimited possibilities and econo- 
mies which they can introduce into 
the home.”’ 


2. Electrical appliances while out 
of order consume no energy, and 
repair troubles discourage the pur- 
chase by consumers of other appli- 
ances. For these reasons the Detroit 
Edison Company has steadily built 
up a huge repair business. Repair 
jobs and service calls made by this 
Company in 1923 numbered 173,928. 
During the first six months of 1924 
they numbered, 90,719. This deé- 
partment is maintained as a matter 
of service and charges seldom cover 
the cost of materials used. By 
giving exceptional service in this 
respect the Company not only keeps 
electrical appliances in its city work- 
ing, but also encourages sales of 
other appliances by keeping the 
householder more than satisfied with 
their investment. 


3) _Uhe- Valley Electrical Supply 
Company of Fresno has made its 
repair department a separate depart- 
ment. It has an office of its own 
with a trained attendant always on 
hand. He is able to show the custo- 
mer what is the matter with her 
appliance before she leaves it. No 
charges are made for minor repairs, 
such as replacing screws or the repair 
of worn insulation on the cord. The 
time and materials required are 
neglible as balanced against the 


goodwill which comes from this free 
repair service. In cases where the 
cost of repairing would be more 
than the cost of the new appliance, 
it often is possible to make a sale 
on the spot. Reports kept for the 
seven months’ period since this de- 
partment was organized show that 
over 500 articles have been repaired. 
This means 500 friends for the 
Company. 


4. Central Station management, 
as a whole, so far has not shown the 
enthusiasm that might be expected 
in the merchandising of appliances. 
Many appliance departments are 
placed in an inaccessible or obscure 
part of the building. The other day 
in an Illinois town I found the office 
occupying all the desirable space on 
the first floor and the Appliance 
Department shoved off in one corner. 
In another town I found it in the 
basement of the building occupied 
by the Central Station. This cer- 
tainly is a wrong attitude to assume 
towards the department that has 
within it the greatest possibilities 
for good-will building as well as the 
only department that will consistent- 
ly and regularly build up the con- 
sumption of current in the home. 


V. That to reach the possible market 
for electric appliances the industry 
should universally make use of 
modern merchandising ideas and 
methods. 


1. Its advertising should be built 
on facts, not hunches. A western 
Central Station operating in about 
thirty towns began a campaign on 
washing machines. These were 
advertised extensively in the news- 
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papers. Their basic appeal was that 
of economy. The campaign did not 
go over. A washing machine was 
offered as a prize for the woman 
who would send in the best reason 
why a woman should have a washing 
machine. Over 2,000 replies were 
received and these are the reasons 


according to the women themselves. 


30% wanted the machine because 
it saved time, 
25% because it saved strength, 
14% because it saved health, 
12% because it preserved youth 
and beauty, 
8% because it was more econo- 
mical, 
7% because it contributed happi- 
ness to the home. 


The advertising campaign was chang- 
ed to conform to the information 
secured from the prospects 
sales went over with a bang. 


and 


2. The industry must appreciate 
the fact that satisfactory profits 
are made from turnover, not mark- 
up. A common street peddler will 
invest $25 in fruit or notions. He 
will sell this out each day with an 
average profit of $6.00 per turnover. 
At the end of the year he will have 
made $1,800 cash profit for himself 
in a stock of investment of $25. 
Take another example based on an 
investment of $20,000. Suppose 
we give the $20,000 stock a 50 per 
cent. mark-up with a selling price 
of $30,000. Let us allow 20 per cent. 
of this sum for overhead expense, 
including the owner’s salary. This 
will be $6,000. Let us ailow $1,500 


for interest. This leaves us $2,500 
In the second column 


we have two turnovers. 


for profit. 
The mer- 
chandise sold would be valued at 
The fixed interest and 
overhead would be $7,500. The 
cost of the stock plus the fixed 
expense would be $47,500. This 
amount subtracted from $60,000 
cash value of the merchandise sold, 
would leave $12,500 or a _ profit 
five times as great for two turnovers 
as for one turnover. 


$60,000. 


3. Our merchandising drive should 
be set up for twelve months in the 
year. There was a time when the 
electrical industry thought that ap- 
pliances, such as cleaners, could not | 
be successfully sold except at house- 
cleaning time. We have learned, 
nevertheless, that there is no closed 
season for the selling of appliances. 
Recently I took one Hoover sales 
division and checked their sales 
against the average sales of the 
department stores for the country 
and I found that month by month 
they practically paralleled the de- 
partment store sales. 


A Southern Central Station re- 
cently put on a special campaign 
for electric ranges in the winter and 
sold more than it had ever sold dur- 
ing the same time in the middle of 
the summer. There are just as many 
sales arguments for electric cleaners. 
table appliances, washing machines, 
and electric ranges for winter as 
there are for summer use. For several 
years The Public Service Company 
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of New Jersey has put its Hoover 
campaign on in July and August 
and has always run up tremendous 
sales during this period. 


VI. That there remains some un- 
finished business before the electric 
appliance industry. 


Every industry that prospers has 
an ultimate ideal, an aim that cannot 
be realized in a year, and possibly 
not ina century. With us it is with- 
out question the servantless home 
made possible through the develop- 
ment and use of public utilities. The 
ice cream man has put an end to 


home ice cream making. The woman 
today who bakes her bread is almost 
unheard. :of.° The clothing manu- 
facturers and ready-to-wear manu- 
facturers have put an end to the long 
laborious days over the sewing ma- 
chine. Just so the appliance industry 
should plan to enter in 100% to 
the elimination of housekeeping drud- 
gery inevery Canadian home. When 
this has been done, our housewives 
will no longer grow old at thirty- 
five. Gentlemen, I propose a toast 
to the servantless home, and if I 
were asked to Suggest a song it 
would be “Until the Sands of the 
Desert Grow Cold.” 


meet * het + be) 


Discussion 


The President: Gentlemen, I 
know you will all agree with me that 
Mr. Pietce has presented a most 
interesting and instructive paper. 
He has opened up several points 
that most of us have not even 
thought of. 


Those who have operated central 
stations for a number. of years know 
that, say, four or five years ago the 
average kilowatt hour consumption 
per month per resident was very low. 
Take today, the kilowatt hour con- 
sumption per month per resident 
has increased 400 or 500 per cent 
over what it was four or five years 
ago. That is due entirely to the 
sale of electrical appliances in the 
home. 


I was rather amused at some of the 
statements of Mr. Pierce, in com- 
paring electrical appliances with talk- 


ing machines, and so on. He is 
quite right in bringing that up. 


The saturation point, however, in 
Ontario, I think, is as Mr. Pierce 
said, the highest on the North Ameri- 
can Continent. That is due to cheap 
power, you know that. However, 
there is one drawback to that. The 
cost of appliances, I think, in Cana- 
da is higher than in the United States. 
It is a question in the United States 
of cheap appliances and high cost 
of power, while in Canada it is a 
question of cheap power and high 
cost of appliances. 


Mr. W. H. Childs, Hamilton: . J 
think Mr. Pierce completely and 
absolutely hit the nail on the head 
when he said it was turn-over first. 
I know, as far as we are concerned, 
we have had a lot of experience ir 
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that particular line, and I am very 
pleased to say that most of it is past. 
You know, as we all know, that an 
article that stands on the floor is an 
opportunity lost, and from getting 
the fifty per cent added at the end 
of the year what usually happens 
is that you knock off about twenty 
or twenty-five dollars from the cost 
of the article and lose that too to get 
rid tort. 

There is no question at all that 
while we are at a very high point 
of saturation in Ontario, with the 
chart that Mr. Pierce has drawn 
exactly the same in Ontario, you will 
find, for instance, that you are going 
to put in more new services in your 
town in a year than you are selling 
appliances, so that you are getting 
further away from your objective 
all the time, if your objective is 
saturation. That is so, I believe, in 
every municipality. 

i thinks Me Piercemhas, «tomy 
mind, taken an unfair advantage of 
us, because while he pointed out 
so clearly to the members that if 
your prospect will only raise an 
objection he gives you a good point 
to sell him, you will notice that Mr. 
Pierce did not raise any objections, 
and he has left very few points to 
hit. 

I think certainly we have a won- 
derfully fine opportunity to sell 
appliances in Canada. Times are 


not good at the present, but even 
under present conditions we have 
an opportunity that is not offered 
by any other country or province, 
and with such an opportunity before 
us, and Mr. Pierce’s very able re- 
marks, I think that the Commission- 
ers who are here will, no doubt, go 
back and prod up their sales manag- 
ers, and the sales managers who are 
here will go back and prod up the 
salesmen, and the salesmen who are 
here will go back and prod up them- 
selves. 


Mr. W. R. Caton, Brantford I 
want to say that in our City we have 
not a Hydro shop, but we have got 
a live bunch of contractors, and to 
illustrate how much alive they have 
been I prepared a chart of a purely 
lighting feeder supplying about 2,000 
customers. Our load on that feeder 
between eleven and twelve o’clock 
is 1,200 kilowatts; in the evening, 
when it is straight lighting, including 
street lighting, it is only 700 kilo- 
watts. I think that is proof positive 
that the people in Brantford are 
certainly taking on the appliances. 
If our load continues to climb be- 
tween eleven and twelve o’clock, 
we will soon have to go out and 
check some of those fellows who are 
selling appliances, because the load © 
is getting beyond us at that hour of 
the day. 
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The Saturation Point Still Far Off 


By G. J. Mickler, Sales Dept. H.E.P.C. of Ont. 


(Discussion following Mr. Pierce’s paper.) 


survey was made recently 
of the electrical appliances 
in use in all the Municipal- 
ities of Ontario” at the 
end of 1924. Questionnaires were 
sent out to every Hydro Manager 
to ascertain how many of the differ- 
ent types of electrical appliances 
were connected to their lines when 
the survey was made. These ques- 
tionnaires were returned by practical- 
ly all of the Municipalities with some 
of the desired information tabulated. 
A great many Municipalities were 
able to give information on a few 
appliances only. Other Municipal- 
ities gave information on a few 
different appliances, while quite a 
number found the information to 
be obtained from a survey of suffic- 
ient value to themselves, as well as 
to the Commission, to make an 
actual count among their customers 
of the appliances in use. 


In tabulating the results of these 
questionnaires, in order to arrive 
at an estimate of the total number 
of appliances installed, to take care 
of instances where no figures were 
given, but where it is quite evident 
and within the knowledge of the 
writer, that appliances are in use, 
certain calculations had to be made 
to arrive at an estimate. 


The questionnaires received were 
divided up into a number of dis- 
tricts corresponding to the different 
systems operated by the Commis- 
sion. The information received on 
the appliances in use was reduced. 
to an average per customer in each 
system, assuming that the habits 
of the people in each system were 
about the same on the average. 
Depending on the number of cus- 
tomers involved in the figures actual- 
ly obtained from the questionnaires, 
the estimate finally set was arrived 
at by increasing the actual figures 
by the figure obtained when multi- 
plying the average by the number 
of customers for whom no figures 
were reported. 


While the results obtained from 
this survey are approximate only, 
and in a great many cases are pro- 
duced from estimated figures, we 
are quite safe in saying that they 
give a very fair and approximate 
idea of the number of appliances in 
use at the present time. 


The following tabulation shows 
the results of this survey, and shows 
also the percentage of saturation 
which has been reached in the use — 
of the various appliances by the 
Hydro customers in Ontario. 
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TABULATION SHOWING THE NUMBER OF THE LARGER 
ELECTRICAL APPLIANCES REPORTED IN USE BY HYDRO 
CUSTOMERS IN ONTARIO AT DECEMBER 3], 1924, ALSO 
THE ESTIMATED NUMBER INSTALLED AND 
THE PERCENTAGE SATURATION OF EACH 
APPLIANCE 

ae oof ee Ps BS 8 5 ee ee a 2 a 

BESoR ELGa ESS ESS; EeESy SEREGS . 2285 

vanes weebass wana DALE MAeZOD Bade 
IRAN OCS. Chery eateeccsce 180 316,650 44,392 47,505 13.8% 285,000 
Plot cPlates) sviisnsce 147 124,039 7,668 18,883 5.5% 37,766 
Washers Wan... 168 133.652 21,881 55,342° 15.8% 11,068 
Gane rs ts wntesces 153 118,251 22,504 64,205 18.6% 12,840 
Water Heaters ...... 133 156,367 7,775 16,665 4.8% Soca 
Ore LL OS Sem, 108 77,798 2,649 15,075 4.4% 30,150 
Air Heaters beck 126 105,205 30,281 103,000 30.0% 87,400 
TEOMETS irda cgntodesecuees 70 81,300 405 1,590 A% 4,770 
TEATS GR wekaicecee 158 119,686 105-277 307,800 89.2% 203,148 
Refrigerators ........ 35 80,000 158 657 2% 125 
MOASECLS i caniseiegs tess 159 119,208 52,794 152,200 44.1% £3,710 
Gi) ite een Ree 130 107,090 16,673 46,800 13.8% 30,888 


A very interesting part of this 
tabulation is that it indicates the 
connected load of the appliances 
in use in Ontario. From the figures 
shown there are approximately 
808,775 k.w. connected in electrical 
appliances at the present time, and 
allowing for such appliances as sew- 
ing machines, electric fans, percol- 
ators, waffle irons, immersion heaters, 
curling tongs, heating pads, radio 
charging outfits, lighting and so 
forth not included in the above 
tabulation, we are safe in estimating 

-the additional installed capacity at 


another 250,000 k.w.; thus it 1s 


evident that with a total installed 
capacity of 1,058,775 k.w. or 1,411,- 
700 h.p., the domestic consumers 


of Ontario are contributing in a 


very large measure to the existing 
demand for electrical energy from 
all available sources in the Province. 

When you stop to figure just what 
would happen were the saturation 
in all lines complete, the figures 
would be staggering—yet such is 
within the realms of possibility. 
Assuming that every customer in 
Ontario will ultimately have, as he 
should, all of the applances listed 
above, there would be over 5,500,000 
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h.p. of possible load among the cus- 
tomers now connected with the 
Systems operated by the Commis- 
sion, and added to this possible load 
would be that of customers added 
to the system year after year. 

It is also within reason to expect 
that appliances not yet thought of 
will be placed within reach of each 
customer as time goes on. The in- 
creasing possibility of utilizing light- 
ing circuits in place of radio batteries 
will create tremendous demand for 


electricity to serve the needs of 
radio fans throughout the country, 
but this new use has not been figured 
on in the estimate of possible load 
already in sight. 


That we have need for a rapid 
development of the power resources 
in the Province is quite apparent 
from the figures submitted, and from 
the ever-increasing load created by 
the increasing use of appliances in 
the home. 


Hydro Shops’ Contribution Towards the 
Saturation of the Electrical Appliance 


Field in 


Ontario 


By G. J. Mickler, Sales Dept. H.E.P.C. of Ont. 


(Discussion followsng Mr. Pierce's Paper). 


yROM information gathered 
from every Hydro Shop in 
the Province of Ontario the 
following tabulation was 
showing the total of the 
sold by each 


made, 
various appliances 
during the year 1924. 


Some Municipalities are actively 
engaged in merchandising; others 
sell only when consumers are anxious 
to buy through the Hydro, or where 
there is no recognized electrical 
dealer in the Municipality, whose 
customers want to be up-to-date. 
Municipalities which are conducting 
an up-to-date Hydro Shop are con- 
tributmg very rapidly to the satur- 
ation of the electrical appliance 


field in their own communities. 
This fact is illustrated by the large 
number of the large current con- 
suming devices which are sold in 
these Municipalities by the Hydro 
Shops alone. 


In the tabulation submitted, no 
figures appear indicating what is 
sold by contractor-dealers or others 
selling electrical appliances, and 
it is safe to assume that in nearly 
all Municipalities a large percent of 
the appliances sold to Hydro custom- 
ers are sold by contractor-dealers 
and others. Had it been possible to 
secure figures they would be tabu- 
lated along with what we have, but 
it is impossible to get contractor- 
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APPLIANCES SOLD BY VARIOUS HYDRO MUNICIPALITIES 
THROUGH THEIR RESPECTIVE MERCHANDISING 
DEPARTMENTS OR HYDRO SHOPS DURING 1924. 
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dealers to estimate or publish figures 
showing what their sales are for any 
period of time. 


Summing up the estimated in- 
stalled capacities of these various 
appliances it is estimated that the 
total possible load added to the 
Hydro Systems in Ontario by the 
operations of Hydro Shops during 
the year 1924, was over 60,000 ina or 
Of course, there is a considerable 


diversity in the use of electrical 
appliances and in the consequent 
load created on Municipal Systems. 
What this diversity is it is impossible 
to figure, but the Hydro must be 
ready to serve a large percent of this 
increased demand whenever it occurs. 
It is quite evident that the operation 
of Hydro Shops in the Province is 
contributing in a large measure to 
the existing-ever-increasing demand 
for electric power. 


et * Let OL ey 


Comparison of Hydro Shop Operating 
Reports for 1924 


By G. J. Mickler, Sales Dept. H.E.P.C. of Ont. 


(Discussion following Mr. Pierce’s Paper.) 


»HE statement showing the 
figures making up the oper- 
ating reports for nine Hy- 
dro Shops for the year 
1924, which you have in your posses- 
sion, gives us in a very striking way 
comparative information about the 
operations of Hydro Stores, and is 
well worth very careful study. 


The names of the Municipalities 
whose reports are shown have been 
left off this report for various reasons, 
although there is no doubt that the 
reports can be identified by those 
present from information they may 
have. If you will look at the state- 
ment, you will at once be impressed 
with the magnitude of Hydro Shop 
business in some Municipalities; of 


the importance of this branch of 
the Hydro enterprise, and of the 
necessity for a most rigid policy 
governing its operations, to prevent 
loss and to avoid criticism. 


There are other Municipalities, 
whose reports are not included in 
this statement, with equal or greater 
volume of business, and when you 
consider that the total sales of Hydro 
Shops during the year 1924 was 
approximately $1,750,000.00 you will 
grasp the necessity for close super- 
vision of all Municipal Hydro Shops, 
and frequent comparison of the 
results of one with those of another, 
in order to eliminate waste and in- 
crease the efficiency of operation. 
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If you will examine the report you 
will find that the gross margin of 
profit varies from 15.7 to 26.8 per 
cent. In these days of fixed resale 
prices, and almost uniform rates of 
discount from manufacturers to deal- 
ers, it is perhaps difficult to under- 
stand why there should be such a 

_ variation in the rate of gross profit 
as indicated by these figures. There 
may be one or more Municipalities 
who charge into the cost of the 
material sold the cost of handling 
that material, before considering 
their gross profit: that appears to 
be the case in Nos. 2, 4 and 8, and 
if in these were shown the cost of 
handling the merchandise, undoubt- 
edly the rate of profit would be 
slightly higher than that shown. 


One conclusion which must be 
arrived at, and which undoubtedly 
is’ the’ cause’ ‘of. this variation in 
Proiits, 1s that a great deal of merz 
chandise. was disposed of during 
the year 1924, but purchased in 
previous years and _ sacrificed in 
Grider to ‘get ridof it. This is the 
result of. poor buying; the buying 
of discounts rather than the securing 
of profits, with the ultimate loss 
of the latter. It is believed that most 
Hydro Shops have benefitted by the 
experience of this practice, although 
there appear to be some who still 
believe that 2 or 3 or 4 per cent extra 
discount on quantity purchases, is 
good business, when the market for 
the goods to be. purchased: is a 
questionable one. 


The average gross profit for all 
the Shops, whose results are com- 
pared, is 21.5 per cent, or 19.9 per 
cent when they are all reduced to a 


common basis, excluding handling 
charges. 


If you will examine the various 
items of expense across this State- 
ment, you will find a wide variation 
in the amounts and percentages 
required by the different Municipal- 
ities to carry on their business. For 
instance, salaries and commissions 
vary from 4.9 per cent of the sales 
up to as high as 12.7 per cent of the 
sales. Some of this variation may 
be caused by the lack of uniformity 
in the allocation of the different 
items of expense. One Municipality 
may charge certain salaries to other 
accounts, while still others will 
charge all salaries, whatever they 
may be, to Salaries Account. It 
is hoped that with a closer super- 
vision during 1925 of the Hydro 
Shop Accounting System by the 
Auditors that this lack of uniformity 
will be eliminated to a very large 
extent, and more comparative results 
obtainable for 192s. Aside from 
this difference in allocation of charges 
however, it is apparent that it is 
costing some Municipalities much 
more than others to sell merchandise; 
perhaps a great deal more than it 
should. 
Advertising varies from 3/10 of 
I per cent up to as high as 3.3 per 
cent. This wide variation in cost 
of advertising is largely due to the 
difference in policy which exists 
in different Municipalities as to the 
apportioning of advertising expense 
as between the Hydro Shop and the 
Utility in general. The recom- 
mendations which were made on 
this subject at the January Conven- 
tion are well worth looking into, 
and if they are followed perhaps a 
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more uniform percentage than that 
shown in this statement will prevail 
in future. It is important, if we are 
to compare the operation of one 
Store with that of another, that 
uniformity be displayed in the allo- 
cation of expenses of the different 
Municipalities. 


Rent varies in percentage from 
7/10 of 1 per cent to as high as 8 per 
cent, and here again there is room 
for the application of more uniform 
basis for calculating rent. Of course 
there are certain fixed items of 
expense which regulate the rent to 
be charged in different Municipal- 
ities. "These items of expense depend 
largely upon the size of the Hydro 
Shop, original cost of the building 
occupied, and the amount of business 
done, but the Hydro Shop should not 
be burdened unduly with the charge 
for rent, which could not be justified 
in any other line of business. 


Interest on investment varies from 
I.1 per cent to 3.2 per cent. As the 
interest on investment depends en- 
tirely upon the amount of Inventory 
and Accounts Receivable balances 
carried, it is important that both of 
these items be reduced to the abso- 
lute minimum to keep the charge for 
interest within reason. There is no 
doubt but that some Municipalities 
are carrying too large an amount in 
outstanding accounts and in Inven- 
tory, and that a serious attempt must 
be made soon to reduce both within 
the limits of reason. 


General Expenses are found to 
vary from 4/10 of 1 per cent to «.6 
per cent. This variation is also 
caused by difference in allocation of 
accounts. 


All of these differences which are 
due to the variation in the method 
of allocating expense items, or at 
least the greater part of them, could 
be eliminated if the method of 
allocating accounts, of the various 
items of expense involved in the 
operation of a Hydro Shop, as laid 
down in the pamphlet issued a year 
ago, outlining the Hydro Shop Ac- 
counting System, were followed. This 
pamphlet sets out very clearly how 
to divide up expenses and where to 
charge them. 

The item ‘Free Service’ evidently 
has no place in the majority of Hydro 
Shop accounts, although if we were 
to question the Managers of these 
Shops we would find that a great 
many cases where service is given 
free of charge, and it is in order to 
determine the extent of this free 
service that such an account was 
put among the accounts of the Hydro 
Shop Accounting System. 

On the item for ‘Bad Debts’ we 
have only two Municipalities who 
have gone so far as to write off un- 
collectable accounts, although from 
the list of outstanding Accounts 
Receivable examined from the other 
Municipalities it is quite apparent 
that this account Bad Debts is in 
need of some attention. — 


The question of collecting accounts 
is one that is receiving too little 
attention in practically all the Hydro 
Shops today. The most important 
feature in selling electrical merchan- 
dise today seems to be to make z 
sale. The fact that profits are only 
realized when the total amount of 
the sale has been collected is too often 
lost sight of, and if the truth were 
known, a lot of so-called surpluses 
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would be wiped out altogether if the 
bad accounts were treated as they 
should be. There is no excuse, of 
course, for allowing so many bad 
accounts to accumulate on the books. 
The first essential should be to make 
a hard and fast agreement with the 
customer who asks for time; second 
—the customer should be required to 
pay the instalments as they come 
due, on the penalty of having the 
appliance repossessed, or light and 
service cut off, or both; third—that 
the amount due on instalments be 
made part of the monthly lighting 
bill, so that the customer cannot 
easily escape paying the instalment 
when he goes to pay his electric 
light bill. Variations from these 
rules should only be allowed in 
extreme cases. 


Items of depreciation on Inventory 
and Equipment have apparently 
been overlooked in most Municipal- 
ities, although it is a well-known 
fact that several Municipalities re- 
duced their Inventory at the end of 
1924 by a substantial amount, and 
certainly the Equipment used in 
operating a Hydro Shop is subject 
to depreciation the same as anything 
elseinthe System. Anything written 
off either the Inventory or Equip- 
ment should show as an item of 
expense, rather than as a deduction 
from gross profits, before the ex- 
penses are calculated. 

In the total expenses of all these 
Municipalities the percentages vary 
from 9.7 to 22.8 per cent, and the 
net profit from minus 1 to 7 per cent, 
with the majority of them ranging 
around 2 per cent. 

This brings to our attention again 
a matter which was mentioned at 


last year’s Convention, namely— 
that electrical dealers, including Hy- 


dro Shops, find it very difficult to 


carry on legitimate business on the 
existing scale of discounts allowed 
by manufacturers and jobbers, and 
while some criticism may be levelled 
at expenses which are incurred in 
operating Hydro Stores, even where 
the greatest economies are effected, 
it is difficult to show a surplus worthy 
of the name. 

It is a well-known fact that other 
household commodities, such as 
furniture, hardware, jewellery, 
musical instruments and so forth, 
carry equal or greater scale of 
discounts between the manufacturer 
and the dealer. Dealers in these 
commodities lose all interest in 
anything which they sell as soon 
as it goes off the floor, excepting 
so far as it effects the collection 
of their accounts. There is very 
little demonstration required after 
the goods are sold, and there is 
practically no service after they 
are put into use, so that the dealer 
is left to enjoy all of the discount 
which the manufacturer allowed him, 
and he can regulate his expenses 
accordingly. With electrical appli- 
ances, however, it is different. An 
electric appliance as soon as it is 
sold becomes more or less of a 
liability on the dealer for two 
reasons— 

1st. In order to keep it properly 

sold, it must be properly 
demonstrated to the house- 
wife. Sometimes more than 
one demonstration is neces- 
sary for proper education. 
2nd. During the first year of 
operation it must be serviced 
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free; it is guaranteed for a 
year. 

Demonstrations and service cost 
money, and the ultimate benefit 
from both redounds to the manu- 
facturer, not to the dealer, because 


the satisfaction of the customer 


makes for further sales of a particular. 


appliance, and the dealer, including 
the Hydro Shop, is bearing an ex- 
pense out of proportion to the 
amount of good he gets out of it. 
If we are to maintain the confidence 
of the public in electrical appliances, 
they must be properly sold and 
properly serviced. If they are to 
be properly sold and properly ser- 
viced it must be made worth the 
dealer’s while to perform these func- 
tions, and that can only be done by 
showing a profit on his operations. 

A further examination of this 


statement will show that the turn- . 


over of stock in various Municipal- 
ties “varys £-0mj!to 12.5" per. cent, 
and you will se: that where the 
turnover is highest, as a general rule, 


the profits are greater. This is due 
to the fact that interest charges are 
less where the inventory is low, and 
further, that there is less need for 
writing down of Inventory because 
of stock becoming out-of-date, and 
unsaleable at standard prices. 

From the figures showing the 
amount outstanding as Accounts 
Receivable, it is at once apparent 
that drastic action must be taken 
in some Municipalities to collect the 
outstanding accounts. It is, of 
course, understood that when times 
are bad, collections are slow, but it 
is far better not to make a sale, 
which includes paper profits, than 
to open account with a customer 
who will never be able to pay. Of 
course, it is not possible always to 
pick the customers, but the strict 
application of collection rules, ac- 
cording to the terms of the contract 
entered into at the time the sale 1s. 
made, is necessary for the complete 
success of the operation of Hydro 
Shops th-oughott Ontario. 
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The Aims and Accomplishments of the 
Electric Service League 


By G. W. Austin, Manager, Electric Service League Toronto. 


(Paper read before Association of Municipal Electrical Utilities at 
Niagara Falls, June 25, LOLS) 


HE Electric League as a 
market builder for the 
industry is becoming more 
important each year. 

There are now about 120 Leagues 

on the Continent, and new ones are 

coming to life at a rapid rate. They 
are proving their right to existence. 

An analysis of the marketing prob- 

lems of the electrical industry demon- 

strates that Leagues fill a big gap— 
the need for concerted effort along 
educational lines. A League can 
perform functions no other unit can 
perform, and produce results no 
group or unit, by itself, can produce. 


In having Leagues for continuous 
work at widening markets, the elec- 
trical industry is years ahead of most 
industries. Some of these have co- 
operative advertising, to sell an 
idea, as the “‘Save the Surface and 
you save all” advertising campaign, 
and the California fruit-growers have 
co-operative distribution. No other 
large industry, however, seems to 
have adopted local market building 
organization on the League co-oper- 
ative basis. The needs of the electric- 
al industry, of course, are peculiar. 
So much of electrical sales depends 
on education of the public that 
continuous propaganda of enlighten- 
ment is necessary. Advanced as 
we are in power matters in Ontario, 


we have a wonderful sales field yet 
untouched—and much of it, when 
sold, will not add to peak loads but 
will help to fill up the valleys on the 
load curve. 

The electric League, then, is the 
co-operative pivot around which can 
be organized numerous activities 
that will help sales. Campaigns of 
many types, of an educational nature, 
can be conducted by a League. A 
League is essentially an Educational 
bureau. It derives its support from 
the various groups—the central sta- 
tion, the manufacturer, the jobber, 
and the contractor-dealer. By 
bringing progressives of the several 
groups together for team-work, it 
has infinite possibilities for good 
constructive business-building. 


It may have a program in which 
work of very general advantage is 
performed, and then, again, it may 
go into specialty campaigns on be- 
half of groups such as ranges, 
washers, vacs, fans, etc. But League 
work must always be neutral— 
selling the general idea—and leave 
the individual interests to do their 
selling under such conditions of pri- 
vate or personal competition as they 
may create. ; 

Co-operation will achieve many big 
selling successes when competition 
fails. Co-operation can CREATE 
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constructive opportunities. Com- 
petition grasps what springs up 
under ordinary procedure. It is 
not in the least difficult to appreciate 
the need of keen competitors getting 
together to see what new business 
can be developed by co-operation 
in the common interest. In On- 
tario, it is true, we still have men in 
the electrical business who are so 
bent on rivalty that they cannot 
see the larger field of co-operative 
construction. A League, to such 
men, is somewhat of an anomaly, a 
fanciful creation. But fortunately 
that type is passing. These men 
will find that Leagues do not pull 
individual chestnuts out of the fire; 
that they remain above trade con- 
troversies or price disputes; that 
they do not act as SELLING 
AGENTS for any individual sup- 
porting interest—and then their atti- 
tude will change. A League is 
strictly an educational agency for 
widening markets for electrical sales, 
and for building the co-operative 
idea, to benefit all. 


A League may conduct electric 


homes, electric shows, commercial 
lighting and wiring campaigns, 
special seasonal sales campaigns, 


act as an information bureau to the 
public, contribute constantly edu- 
cational material to newspapers and 
other publications, and do many 
other general services. In Cleveland 
the local League raises $60,000 and 
has a staff of nine employes, most 
of whom do educative field work in 
special lines. There is no limit to 
the constructive activity of a League, 
save that of the provision of the 
necessary sinews of war. 

A League exists by subscription, 


and as it earns no money, but spends, 
broadminded, generous support is 
essential. The usual practice is for 
the Central Station to put up dollar 
for dollar of the subscriptions, as 
all market building reacts to the 
advantage of the Central Station’s 
business. 


While there are 120 Leagues on 
the Continent, Canada has but 
two—one in Vancouver, and the 
Electric Service League of Toronto. 
The operation of the Toronto League 
has some special interest, because 
it is the foremost Canadian League, 
and its work is performed among 
typically Canadian conditions, which 
are somewhat different from those 
in the United States. The Toronto 
League was incorporated in O22 
to hold electric homes. Two were 
put on, and 30,000 people visited 
them. One often hears, even now, 
those electric homes spoken of. In 
July, 1922, the League was put on 
a steady operating basis by the 
engagement of a. paid manager. 
With the addition of a field man, 
the League is now a continuous 
operating force in the Toronto field. 
It has constant contact with a 
thousand builders, and with all 
sorts of people wishing wiring or 
other information. The operation 
of the League is supervised by 
twelve directors, representing the 
Toronto Hydro Electric System, 
Ontario Hydro Electric Commission, 
the manufacturers, jobbers and con- 
tractor-dealers. 


In its first complete year, 1924, 
the League established, on a firm 
foundation, its well-known Red Seal 
system; contributed to newspapers 
and periodicals nearly 45 mnews- 
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paper columns of specially written 
material; gave a number of addresses 
to business men’s associations; pub- 
lished a number of educational fol- 
ders, booklets, etc., for distribution 
to the builders and the public: 
conducted a Red Seal wiring display 
at the Exhibition; conducted a 
June Bride and Christmas Campaign; 
built up a contractor-membership 
of 80; organized a personal member- 
ship of manufacturers’, jobbers’ and 
central station sales staffs and other 
individuals; and performed, week 
by week, a great deal of special work 
in improving wiring standards. 

The Red Seal system and field 
work were the main activities, and 
produced some remarkable results. 
This Red Seal system, which origin- 
ated with the Toronto League, has 
spread to many American cities. 
Rochester, Syracuse, Buffalo, Pitts- 
burg, Philadelphia, and many other 
cities have it or are adopting it. 
Probably it will become, within a 
few years, the Continent-wide assur- 
ance of adequate wiring in new 
houses. The Red Seal as a symbol, 
is already widely known. The Van- 
couver League now has an applica- 
tion before the Toronto League for 
a license to use this system. 


The basic idea of the Red Seal 
plan is to grant a ‘“‘Seal’’ certificate 
to a house for sale if the wiring job 
is up to a certain standard of quality 
set by the League. There is a small 
transfer seal which goes on the 
switch-box for permanent purposes. 
The utility of this plan lies in the 
fact that it sets up what the electrical 
industry regards as a fairly adequate 
specification, and proceeds by means 
of the advertising power of the seal, 


to get it adopted by builders. The 
builder who puts in a good job—up 
to the Red Seal standard—gets a 
seal to capitalize the fact in his sales 
talk. The public appreciates this 
protection. The electrical contrac- 
tor gets a larger job, and the manu- 
facturer and jobber sell more. The 
splendid thing about the plan is that 
it reaches past the electrical con- 
tractor who plays the “skimping”’ 
game, it reaches past the builder in 
the same class—to the buyer. Dozens 
of Toronto houses have been sold 
because they had Red Seals. More- 
over, the establishment of the Red 
Seal standard means that most 
other houses under construction have 
more wiring. To meet the com- 
petition, builders put in a heavier 
service, or more outlets. The Red 
Seal is a symbol that gives the 
industry a definite method of selling 
the adequate wiring idea. 

There are now streets in Toronto 
which are almost ‘‘plastered’’ with 
Red Seals on the houses. The soo 
mark has been passed. The League 
put out in May alone, half as many 
seals as in all of 1924. 

The specification is fairly stiff. 
It requires three No. 2 service on a 
house 7-rooms and up, three No. 4 
service on 6 rooms and under; too 
amp. switch; range wiring to the 
kitchen; fuse-blocks for water- 
heater, ironer or grate; ample 
lighting and full switch control; and 
an average of 8 convenience outlets 
per house. In the course of field 
work the League has counted about 
60,000 outlets in houses under con- 
struction, and has found an average 
of 54 outlets per Red Seal house, 
and 32 in non Red Seal houses. 


300 


THE BULLETIN. 


UL NT 


Red Seal houses have an average of 
t1 base outlets and non Red Seals 4. 
~ In 1924, the League added 10,000 


outlets in new houses, besides hun-. 


dreds of heavy services, and built 
up a far more adequate standard of 
wiring in house building as a whole. 
There are now 150 builders on the 
Red Seal list. The monetary value 
of this work is not easy to estimate. 
A census of 50 Red Seal houses this 
Spring has provided some data, 
however. These so houses had 47 
ranges, 34 water-heaters, 37 clean- 
ers, 32 washers, 50 irons, 47 toasters, 
18 heaters, 28 grates, 96 table lamps, 
72 floor lamps, 12 grills and 33 
curlers. Allowing $100 for fixtures 
and all other appliances or equip- 
ment, and $1s0 per wiring job, there 
was an electrification, per house, of 
$cco. If this average holds good 
for the 500 Red Seal houses, then 
there is $275,000 invested: in elec- 
trification in these alone. In 1924, 


the League produced a tro per cent 
wiring improvement, over the whole 
2,500 houses built, and if appliance 
sales have followed in the same pro- 
portion as in the Red Seal houses, 
then the League widened the Toronto 
market by approximately $500,000, 
at a selling cost of 2 per cent. 

Later on, the League hopes td). 
establish more definite data regard- 
ing the actual business created by 
its labors. In the very nature of 
its work, it cannot measure the 
results of the more general of its 
activities, such as newspaper propa- 
ganda. But there is, to its credit, 
a definite, tangible increase of busi- 
ness in wiring and appliance sales, 
and as the League itself is still in the 
creative stage, with many new feat- 
ures Bs come, further organization 
and building should, in time, make 
Tura powerful factor in the upbuild-. 
ing of electrical business in the 
Toronto field. 


Discussion 


Mr. B. L. Baulch, Northern Electric 
Gow alonaons "1: takentn that the 
object of discussing this paper here 
is due to the possibility of extending 
the benefits of this to municipalities 
outside Toronto. 


It is pretty well known that the 
Red Seal scheme has been confined 
to Toronto, and I would like to know 
what specific thing can be done to 
establish the Red Seal system in a 
community outside Toronto. Mr, 
Pierce, in his remarks this morning 
on merchandising of applances, as- 
sumed that the facilities for install- 


ing appliances were available, bu‘ 
it is a very common thing for us here 
to find a contractor or possibly the 
Hydro confronted with the proposi- 
tion to the contrary. The other day 
a contractor came into my office 
and said, “‘I have just lost a job.” 
I asked him why, and he said the 
reason was because his competitor 
advocated three No. 8’s_ whereas 
he was advocating three No. 6's. 
It seems a very sad state of affairs 
when people in the electrical business 
would go out of their way to cut 
down the size of their conductors 
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rather than increase them. We all 
know, at least those of us who are 
merchandising know, what we are 
up against when we come to sell an 
appliance, possibly as low as to or 
I5 amperes, the inadequacy of the 
wiring into the home. 

I have had some knowledge of 
Mr. Austin’s work in Toronto in 
connection with the Red Sea] scheme, 
and there is no question in my mind 
but that it is something which 
should be of very great concern to 
those who are interested in merchan- 
dising and in seeing that the house- 
wife, or house owner, has adequate 
facilities. They really do not know, 
in many instances, what these ade- 
quate facilities are, and this is one, 
definite, concrete way of informing 
them on that, and it seems to me 
that if we can find out, through the 
Red Seal scheme, some definite 
means of extending that to our 
municipalities we would be doing 
a wonderful thing for the electrical 
industry as a whole. 


Mr. Austin I might say that I 
have had a lot of dealings with the 
manufacturers at various times, and 
I know that the manufacturing 
interests which, of course, are a very 
large supporters of a scheme like 
this, are not disposed at present in 
any way, owing to business condi- 
tions, to have a lot of individual 
contributions building up through 
the organization, but there is a way 
in which the Red Seal scheme could 
be spread around the Province and 
carried out ina good many communi- 
ties without having to adopt that 
system. The local Hydro, in each 
case, and any loca! contractors who 
might be disposed to form a local 


association, could get together and 
they would appoint some responsible 
man as an inspector of the wiring 
job, and provide a certain amount 
of money, say several hundred dol- 
lars, enough to buy red seals and 
buy some of the paraphernalia. I 
think, if a Bureau were established 
in Toronto which would collect from 
the manufacturers of the Province 
enough money to carry out this 
work, this Bureau to have the 
responsibility of selling it to the 
manufacturers, and if it gets suffici- 
ent support it might be able to turn 
over a certain amount of money to 
the local association, then you would 
get a working scheme that would 
not involve any large expenditure 
of money, and you would be able 
to carry out your scheme, which 
operates in a small place very much 
better than a large place. But it 
is quite possible for local Hydros, 
if they want to adopt this system, 
if they will raise the money to get 
the seals and the other material 
at cost from the central Bureau at 
Toronto, and then will get the con- 
tractors, or some of them, to co- 
operate in the scheme on a neutral 
basis and provide for local inspec- 
tion, why, the scheme can be very 
easily operated without an _ indi- 
vidual appeal to the manufacturers. 


The Electric Service League of 
Toronto has protected this seal. 
We have a trade mark, copyright, 
registered as an industrial design, 
and I think we are entirely disposed 
to keep all rights for Canada. At 
the same time, the League is per- 
fectly willing to issue licenses to 
other cities and make the very 
ordinary conditions except, of course, 
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as regards the operation of the 
scheme, and I think perhaps if we 
had other Ontario Leagues on that 
basis we could easily accommodate 
in the matter of licenses also. 


But there is no question whatever 
in my mind that the scheme can be 
worked in a practical way, and if 
this is taken up in the proper spirit 
it might be possible for the Provin- 
cial body to take some interest in 
it. In the meantime, there is no 
reason why a local Hydro, if it is 
prepared to put up the responsibility 
of adequate inspection, which is the 
thing that would be insisted upon, 
together with some local contractor. 
could not begin a little scheme for 
the local municipality. 


Mr. Baulch One other question, 
[would liké to “ask ifit* is Mr. 
Austin’s opinion that one inspector 
could cover several municipalities? 


Mr. Austin Inthe small towns I 
suppose building is not going on 
at such a terribly extravagant rate. 
In London, for instance, I suppose 
if they were doing 100 houses in the 
course of a year they would probably 
meet the demand. Our field man 
covers all round Toronto. He has 
covered sso red seal houses, and he 
has covered 750, approximately, non- 
red seal houses, and he has counted 
60,000 facilities in those houses. I 
do not see any reason whatever why 
a trip of once a week from London 
to St. Thomas, or in any district 
like that, where the building is not 
very heavy, would not be sufficient. 
I have no difficulty in the way of 
- inspection. 


Mr. O. H.. Scott, Belleville I! 
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would like to ask Mr. Austin if he 
thinks it is possible for the use of 
the red seal through the local Hydros 
without the consent of the contractor 
needed? I have in mind a builder 
in our own city whom, I think, 
possibly would put in wiring in 
accordance with the specifications 
of the Electric Service League, and 
I think if I could go to him and say 
“Vou can put a red seal on your 
houses approved by the Electric 
Service League of Toronto,’ why, 
he would ask the contractor to put 
in the wiring in accordance with 
those specifications, and as far as 
inspection goes, | am sure our office 
would be very pleased to undertake 
the inspection right through if we 
can operate under the Toronto Ser- 


- vice League. 


Mr. Austin Asa general rule, it is 
wiser and better to have the Red 
Seal system operated not by any 
one particular organization but by 
a neutral body. Now, there may 
be many cases in Ontario where the 
contractors and the local Hydro 
do not pull together, and in a case 
like that it would be very difficult 
to carry on the scheme. In Toronto, 
we now have a membership of 54 
contractors. We cut it down from 
80, because we were not satisfied 
that some of those who were on the 
list last year were of a type that 
would give us the credit we ought 
to have with the public. The con- 
tractor has a place in the scheme. 
It cannot be operated successfully 
without him, yet it is preferable 
always to have a contractor whom 
you know and have had actual 
association with, if possible. We 
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put the Red Seal scheme over in 
Toronto 95 per cent with the con- 
tractors, but I would like, if we 
could, to get along without any 
contractor members, and if we can 
get our situation in Toronto re- 
arranged satisfactorily I do not 
know but what we might try it out. 
There are 250 contractor dealers in 
Toronto. We have 50 on our list, 
but I think that we might get a 
little bit further if we did not have 
any on our list. It is a problem that 
will have to be considered at length, 
and given more thought than has 
been given to it at present. 


Mr. Eaulch Further to Mr. 
Scott’s remarks, I would just like 
to ask Mr. Austin, would it not be 
possible where co-operation fully 
exists between the contractors and 
the Hydro,’ where the contractors 
are agreeable to have the Hydro do 
the inspection, would it not be 
possible in that municipality to 
deal with that on its merits? 


Mr. Austin I cannot see. off- 
hand, where there is any particular 
objection to the Hydro handling 
the inspection, for this reason, that 
the inspector has got to be an 
absolutely reliable man who is re- 
sponsible to some other responsible 
organization. .We would not be 
a bit content to give a license to 
any organization, or anybody out- 
side Toronto, in Ontario, unless we 
were absolutely satisfied that the 
inspection would be bona fide in 
every case, and the local Hydro is 
certainly the body to whom you 
might look for adequate inspection, 
and I think I am pretty safe in say- 
ing that we would not consider a 
license to a body ,of contractors 
exclusively who would appoint in- 
spectors on-the jobs. I say that 
very deliberately, because I have 
seen too much of the efforts of con- 
tractors to avoid our specifications, 
and to be content to have red seals 
put out without our own personal 
supervision, unless we had a very, 
very responsible inspection. 


Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 
Municipal Officials advise of any corrections that should be made. 


—FEditor. 
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[ 1926 
Hydro Calendar 


On the opposite page there is a reproduc- 
tion of the four front pages of the new 


1926 HYDRO CALENDAR 


Every MUNICIPALITY should present its custom- 
ers with one of these CALENDARS in 1926. It is 
not necessary to be operating a HYDRO SHOP in 
order to get or derive benefit from the distribution 
of literature of this kind as the CALENDAR is 
attractive enough in every way to promote a feeling 
of GOOD-WILL toward LOCAL SYSTEMS and the 
HYDRO in general. 


Place your order early to avoid undue pres- 


sure when delivery is expected in DECEMBER. 


H.E.P.C. SALES DEPARTMENT 
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A Neglected Instrument of Precision 


The Necessity of a Close Study of Language © 
By T. L. MONAGHAN, B. Sc., (Eng.) Hons., M.I.E.E. 


GINEERING is neither a 
science nor an art, but a 
combination of the two; 
it consists of collecting and 
classifying facts about those un- 
varying successions we call the laws 
of nature, and applying the know- 
ledge so obtained to practical prob- 
lems. The engineer finds out how 
things can be done, then does them 
as they should be done. 

Science is based upon experiment, 
and fundamentally experiment is 
measurement; the engineer’s aim is 
to carry principles into practice 
efficiently, and efficiency is rooted 
in measurement. The two-fold de- 
mand for means of measurement, in 
investigation and in execution, is 
liberally catered for to-day; the 
range of choice of instruments for 
almost every useful measurement 
is wide: we have available delicate, 
sensitive apparatus for the labor- 
atory, robust, almost foolproof appli- 
ances for industrial use. The modern 
engineer prides himself on appre- 
ciating to the full the importance of 
accurate measurements, yet too often 
he neglects the most vital measure- 
ment of all, for who among us 
“always measures the length and 
breadth of his assertions’’? 

Now every assertion has two 
aspects, the thoughts upon which it 
is founded, and the way in which 
these thoughts are expressed. No 
engineer will admit for a moment 
that he is not a clear thinker, yet 
it cannot be denied that some 
engineers neglect to acquire the art 


of *-writing:..a clear; 
statement. 


well-balanced 
The mental attitude of 
such a delinquent appears to be: 
“T have done the work and have no 
time to waste in pretty writing 
about it. I would rather not write 
anything, but if I must write, then 
I will spend only so much time on it 
as is absolutely essential for putting 
the results on paper. Then I will 
get on with my real work.” This 
attitude is quite a wrong one. In 
the interests of efficiency it is the 
duty of the engineer to communicate 
to his fellows any special knowledge 
he has acquired, for an engineering 
problem is not completely solved 
until the solution is available for the 
world at large; much useful know- 
ledge fails to be circulated because 
its possessors decline to grapple with 
the pen. Again, an engineer is often 
called upon to give the benefit of his 
technical knowledge to non-technical 
people; he should, of course, give 
them the full benefit of his know- 
ledge, and the extent to which he 
does so depends very largely upon 
the way in which his report marshalls 
the facts, draws up the arguments, 
and states his conclusions. Ability 
to express one’s views and ideas 
effectively, and to drive home one’s 
arguments convincingly, is, then, so 
important that a plea may well be 
urged for the closer study by the 
engineer of that most flexib’e and 
potent instrument for the measure- 
ment of assertions—the English lan- 
guage. 
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A. close study of language is 
essential to all whose work calls for 
precision of statement. Language 
is a most important, if, indeed, not 
an indispensable, intrument of 
thought; who does not know that 
uncomfortable condition when ideas 
he cannot put into ;words float 
elusively in the mind, and the feeling 
of grasp and_ possession acquired 
when the ideas are captured by 
finding for them appropriate words? 
Language is the sole vehicle for the 
communication of all but the simplest 
ideas; through it we are indeed heirs 
to all the ages; by it we may attain 
some small share of immortality, 
if, perchance, records of our work 
lessen the labours of those who shall 
take up after us the search for engin- 
eering truths. 


Language is used to convery our 
thoughts, and for our present pur- 
pose may be defined as combinations 
of words; we must consider, then, 
first words, and afterwards their 
combinations. 


Words in many respects resemble 
money. Money is a medium of 
exchange; its value as money is 
exactly what we agree it shall have, 
and if the parties to a transaction 


involving a transfer of money have 


different ideas as to its worth, then 
before they can do business they 
must agree upon a rate of exchange. 
Now words are the currency of 
ideas, and there is often a rate of 
exchange between users of words, 
though unfortunately this may not 
be appreciated by the parties to the 
transaction. To the user a word 
means what he intends it to mean, 
to the hearer the word means what 
he thinks it means, and unless user 


and hearer attach the same signi- 
ficance to the word, confusion arises. 
The careful writer will, therefore, 
endeavour to ensure that the words 
he uses to carry his ideas shall 
convey them without modification, 
by using ordinary words in their 
generally accepted senses, and where, 
as often happens, quite ordinary 
words have several meanings, he 
will make clear which of them he 
has in mind. Cultivate the habit 
of looking up in a good dictionary 
all words of whose meaning you are 
at all doubtful, and soon you will. 
be referring to it for words the mean- 
ings of which you once were sure you 
knew perfectly. Technical terms are 
intended to express quite definite 
ideas, but with the rapid growth of 
scientific knowledge technical lan- 
guage is falling into arrears, and, as 
a result, some technical terms have 
more than one meaning, so that 
almost as much care is needed here 
as with ordinary language, to see 
that your words Carry your exact 
meanings. You can take a horse 
to water but you cannot make him 
drink, but if you don’t take him to 
the water he won’t have a chance of 
drinking; so that while you cannot 
ensure that your readers will grasp 
your meaning, you can at least ensure 
that the responsibility for failure 
to do so does not rest on you. 


Alive to the importance of select- 
ing his words carefully, the writer 
now enters upon the task of forming 
them into proper combinations, We 
are not concerned here with correct- 
ness of grammatical structure, of 
which a reasonable standard is re- 
latively easy to attain, but with 


‘combinations of words in a wider 
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sense. What is the real-aim of all 
professional writing? Surely it is 
to carry conviction, to bring others 
round to our point of view, to per- 
suade them to adopt the course we 
advocate; in short, to carry our 
point? 

If we are to have any opportunity 
of doing this, what we write must 
be read, and being read must be 


understood. To ensure that it shall 


be read we must make it interesting; 
to ensure that it shall be understood 
we must make it clear. But while 
different people may be interested 
in the same thing, they are not all 
interested in the same aspects of it. 
The technician is interested in why 
a thing happens, how a result may 
be attained, how a difficulty may 
be overcome; the business man is 
interested in when a thing can be 
done, how much it will cost and how 
much it will save; so that it 1s 
necessary first to ascertain the view- 
point of the particular audience we 
wish to convince. Having decided 
the general method of treatment 
which will be best for our special 
appeal, the next point to decide is 
the method of approach. If the 
information we have to convey is 
such as the audience is prepared to 
believe if clearly laid before it, then 
an orderly straightforward method 
of explanation is best. But it often 
happens that our findings are likely 


to be unwelcome to the audience, 


and considerable care is necessary 
in such cases. The obnoxious state- 
ments should not be made until 
arguments have been adduced that 


will convince the audience that the 
statements must be accepted. When 
dealing with sceptical audiences there 
is a natural temptation to let oneself 
go in demolishing the opposition, 
but it is wiser merely to show that 
we are prepared to meet all objections 
to our arguments; our object is not 
to compel our audience to admit 
that its former views were wrong, 
but to persuade it to admit that our 
view is correct. 


Facility in writing is not to be 
attained without diligent practice 
and the cultivation of a spirit of 
severe self-criticism. No matter 
how skilful one may be, it is useful 
in all important cases, if time per- 
mits, to put the completed report 
aside for a while, and to come back 
to it when the enthusiasm of com- 
position has evaporated. If you do 
not find much that you will wish to 
amend, many obscurities where you 
thought all was crystal clear, you 
are indeed gifted. 


And always remember that what 
your readers do not understand is : 
useless. There are varieties in 
methods of expression. There 1s 
that of which no man can grasp the. 
author’s meaning, that from which 
an intelligent and persevering reader 
can unravel some shreds of the 
author’s meaning and that the proud 
author of which can boldly “deny 
the ingenuity of man to give to our 
words any other meaning than that 
which we ourselves intend them to 
express.”” Strive diligently after 
this last —The Electrical Review. . 


THE BULLETIN 


309 


inn» tn 


List of Electrical Devices, Material 
and Fittings 


Approved by the Hydro Electric Power Commission of 
Ontario in July, 1925 


Appliances 


ALLEN Exectric Mrc. Co., 2O58 

West Lafayette Blvd., Detroit, Mich. 

Ford and Universal test stands. 
* we Ae ok * 


THE Asu-TEMPLE Company, L?p., 
243 College St., Toronto, Ont. 

Dental Engine and: Lathe. 

* * * * 

BEACH Founpry Limitep, Ottawa, 
Ont. 

“Beach” Electric cooking range, 
Cabinet type, Style E24A, E34A; 
Low oven type, Style E13A, Ex4A. 


* * * * 


CANADIAN GENERAL ELECTRIC Cot 


LimITED, Hotpoint Works Division, 
Stratford, Ont... 


‘““Hotpoint”’ Table Stove, Portable, 
Cat. No. D3o. 


Floor Type Air Heaters, Port- 
able, Cat. Nos. A33 and A34. 


Floor Type Air Heaters, Station- 

ary, Cat. Nos. A3s5 to A4s incl. 
* * * * 

THe FitzGeratp MANUFACTUR- 
ING Co., Torrington, Conn. 

Junior Marcel Waver, ‘‘Star-Rite.”’ 

* * * * 

Tue Goip Sreat Exvecrric Com- 
PANY, 2110-2112 Woodland Ave., 
Cleveland, Ohio. 

“Gold Seal Electric Company” 
Curling Irons and Marcel Wavers. 
Electric Soldering Irons. 

Upright Toaster. 


GrRoH REFRIGERATION COr.gi43 
Abell St., Toronto, Ont. 

“Groh” Domestic Refrigerating 
Machine. 

* * * * 

SUPERIOR ELEcTRICs, LIMITED, 
Pembroke, Ont. 

Electric Flat Irons, Cat. Nos. 10, 
Enel te 2022725)! DO. 

Electric Tailors Irons, short model, 
Cat. Nos. 100 and 120. 

Electric Tailors Irons, long model, 
Cat. Nos. 140, 160, 180, 200 and 220. 
* »* * * 

*DICTAPHONE CORPORATION, (Mfr., 
Bridgeport, Conn. 

DICTAPHONE SALES CoRPQRATION 
Ltp., (Submittor), 33 Melinda St., 
Toronto. 

“The Dictaphone” Type A, Model 
ro (recording and reproducing): 
Type B, Model 10, (reproducing). 

f * * * * 

*PROMETHEUS Evectric Co., Tue, 
511 W. 42nd St., New York, N.Y. 

Electric Heaters. 

Sterilizers, Types Nos. 520, 523, 
526. 

* * * * 

*STANDARD ELectr.ic STovE Co., 
THE, 1720 N. 12th St., Toledo, Ohio. 

“Standard” Flush wall type 
Ranges, Model Nos. A-4,:A-s, A-7 
and A-g. 

Cooking 
Appliances. 

Ranges, having various combin- 
ations of ovens, fireless cookers, and 


and Liquid Heating 
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hot plates. Models Nos. 10, §5, 301, 
302, 101-B, 201-B, 350, 365, 400, 
419, 421, 423, 450, 455, 501, 519, 
523, 550, 555, 590, 601, 619, 619D, 
621, 639, 655, 701, 755, 850 and 950. 

Griddles, Model Nos. 20, 25 and 
60. 

Hot Plates, Model Nos. 30, 40, 
45 and 50. 

Broilers and Toasters, Model Nos. 
OG L105: 

Bakers’ Oven, Model No. 7o. 

Circulation type Water Heaters, 
Model Nos. C-6, C-13, C-19, C-26, 
C-39. 

Wie Sake HR 

*Woop Etecrric Co., C.D. Inc., 
565 Broadway, New York, N.Y. 

Christmas Tree Lighting Outfits, 
Cat. Nos. 300-02 incl., 333-38 incl. 
* * * * 


Switches 


*MuTUAL Evectric & MACHINE 
Co., 7610 Jos. Campau Ave., Detroit, 
Mich. 

Knife Switches (As listed on Un- 
derwriters’ Laboratories card dated 
June 12, 1925). 

* * * * 

*OnIVER EvLectric & Mrc. Co., 
4221-27 Forest Park Blvd., St. Louis, 
Mo. 

“Safety First’? Enclosed Switches. 
Type SFRA. | 
* * * * 

*CUTLER-HAMMER Mbre., Co., THE 
Milwaukee, Wis. 

Resistance Appliances (as listed 
on Underwriters’ Laboratories cards 
dated June 5, June 6, 1925.) 

* * * * 

*GENERAL ELECTRIC Co., Schenec- 
OAV PIN. Y°: 


Resistance Appliance (As listed 


on Underwriters’ Laboratories card 
dated May 8, 1925). 
* * * * 


Fittings 


HarveY HuBBELL COMPANY OF 
CanaDA, LIMITED, 7 Labatt Avenue, 
Toronto. 

Medium Base Receptacles. 

‘Hubbell’’, Metal shell, key socket 
bodyiirC@at: sNO; 77s. 

Medium Base Sockets. 

‘Hubbell’? Key socket body, Cat. 
No.7; 

* * * * 

Have Bros., 435 St. Paul St., W., 
Montreal, Que. 

Fuseless Attachment Plugs “‘Hale- 


? 


Drow 
* * * * 

Francis H. Ruue, 37 Murray St., 
New York, N.Y. 

“R”’ No. 5 112 porcelain split knobs 
for use with No. 14 to No. 1o incl., 
standard rubber-covered wire. 

* * * * 

*OLIvER Evectric & Mrc. Co., 
4221-27 Forest Park Blvd., St. Louis, 
Mo. 

“Oliver”? Receptacles, Types CRA, 
CRB, GRC, LRA, LRG SRAF SRE, 
SRBA,SRBB, SRBC, SRBL,SRBR, 
Plug Types LP, SP. 


2-pole: ost Wesumer ns 
Lamp Guards. Cat. Nos. HL 1s, 
HULis, -HUSrs5,-HU2ore ieee; 
HLS20 and HLO. 
* so * * 


*Macnus Exvectric Co (Mfr.), 
787-798 E. 138th St., New York, 
NYY 

Macnus Etectric & Rapio Mrc. 
Corp., (Submittor), 787-795 E. 138th 
St., New York. 

Single and double outlet composi- 
tion base receptacles for attachment 
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Duige cee Gae. NOs. 61, 1617) “162. *BUFFALO Fuse CorporATION, 
‘“‘Magnus”’. (Submittor), 752 Main St., Buffalo, 
* * * * 


Lighting Devices 
BussMAN MANUFACTURING Co., 
3819-25 N. Twenty-third St., St. 
ois, Mop, © 
Portable Electric Lamp. 
Clamp-O-Set’’. 
* 


“Buss- 


* * * 


DeEcoRATIVE Metat Co., Inc., 
Taunton, Mass. . 
Portable Electric Lamp. ‘‘DMCO”’. 


* * * * 


Miscellaneous 


*HaRRIs & Harris Co., 512 Dela- 
ware Ave., Toronto, Ont. 
Flexible Tubing. 
* * * * 
*HATFIELD RUBBER WorKS, Hac- 
kettstown, N.J. 
Flexible Cord. 


Noy: 


CLEMENS ELECTRICAL CORPORA- 
TION, (Mfr.), 725 Main St., Buffalo, 
Nay; 


‘Pierce’? Renewable Plug Fuses. 


SUPERIOR ELeEctrics  Limrrep, 


Pembroke, Ont. 


Pull-off Plug, Cat. No. Q2. 

Assemblies of Cat. No. 92 plug 
and 6 or 8 ft. lengths of No. 18, 16 
or 14 heater cord for use on heating 


devicesua Gate.) NOsir.nd00us, Looe: 
£1003 and 1004. 
ee RIT pe Na 


*These devices are under the 
Underwriters’ Laboratories re-exam- 
ination or label service. 
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USED EQUIPMENT 


AND 


NEW SUPPLIES 


Released from the 
Queenston-Chippawa Development 


FOR SALE 


We offer many items representing an investment amounting to 
thousands of dollars—which are ready for immediate disposi- 
tion. Why not advise us just what you desire and we will be 
glad to send you details covering what we have available. 


TRANSFORMERS ELECTRIC SHOVELS 
MOTORS WINCHES 

COMPRESSORS MACHINE SHOP EQUIP. 
CHANNELLERS LINE MATERIAL 
CONCRETE MIXERS BUILDERS SUPPLIES 
CONVEYORS TRACK MATERIAL 
ROCK CRUSHERS BAR IRON & STEEL 
REVOLVING SCREENS WATER PIPE & FITTINGS 
ROCK DRILLS CONDUIT PIPE & FITT’GS 
HOISTS SMALL TOOLS 
LOCOMOTIVES TRACK TOOLS 

STEAM SHOVELS ELECTRIC SUPPLIES ETC. 


Let us send you our Booklet. 


Hydro Electric Power Commission of Ontario 
CONSTRUCTION DEPARTMENT 


190 UNIVERSITY AVE. - TORONTO, ONT. 


BULLETIN 


HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue 
Toronto 


Subscription Price $2.00 
Per Year 


An Unusual Tribute 


NHE following letter and 
cippine’ trom Col) Co" F- 
Hamilton, Royal Canadian 
Mounted Police, to Mr. 

C. A. Magrath, Chairman of the 

Commission in reference to Sir Adam 

Beck, fully explain themselves: 


“Ottawa, 17th September, 192s.”’ 


Dear Mr. Magrath: 

I send with this a cutting of a 
compliment to Sir’ Adam Beck, 
which is quite out of the ordinary. 
It is from the “New Leader’, an 
aggressively socialist (but non-com- 
munist) weekly, published in New 
York. It occurred to me that those 
interested in Sir Adam Beck are not 
likely to notice this particular tribute. 
I do not know any of them, and so 
send it to you. 

With best wishes, 


Yours sincerely, 


(Sgd) C. F. Hamitton. 


““A GREAT Pupiic SERVANT” 


“Sir Adam Beck is dead. Canada, 
to quote the Toronto Globe, has lost 
“the greatest constructive mind in 
the public life of the country’’. 
The world has lost the most versatile 
and successful advocate, builder, 
and administrator of a publicly 
owned super-power system to be 
found in any nation. Sir Adam 
Beck’s life story was, in part, the 
life story of dozens of successful self- 
made men. But with this difference. — 
He used his extraordinary power 
not primarily to build up his personal 
fortune. or to obtain paternalistic 
control over his fellows, but to 
create effective machinery for the 
public ownership and operation of an 
immense public utility. His life 
presented some interesting paradoxes. 
The head of the Commission which 
built the greatest hydro-electric pow- 
er plant in the world and organized 
a system of distribution in which 


THE BULLETIN 


aM TT RU 


314 
CONTENTS 
Vol. XII. No. 9 
SEPTEMBER, 1925 

Page 
An Unusual Tribute ~ - - 313 
Charles Alexander Magrath - - 315 
Charles Alfred Maguire - - - 323 
Lightening Strikes Radio Aerial - 327 
The Interference Muddle ~ - 330 
Appliances that Lie on the Shelf - 334 


Artificial Illumination of Poultry 


Houses - « - 2 eee Yh 
Hydro News Items - - . - 342 
A. M.E. U. Notes - - - - 345 


386 local governments were partners 
with the Province of Ontario was 
not an engineer but a manufacturer, 
originally in a small way, of wood 
veneer and cigar boxes. The bril- 
liant and slashing advocate of public 
ownership, the target of incessant 
attacks by private power interests, 
was not a Labor man or Socialist, 
but for years sat in the Provincial 
Parliament as a Conservative. The 
finest tribute Ontario can pay to 
Sir Adam Beck will be to carry on.”’ 


A Mighty has Fallen 


Sad events sometimes o’ertake us 
In the passing of the years— 
Sorrows quite so universal 

That a nation sheds her tears, 
Far o’er hill, on plain, in valley 
Grief unbidden now holds sway 
For our well beloved Sir Adam 
Has by death been called away. 
In the cabin and the mansion 
Hearts are bowed in bitter grief, 
As our nation sadly mourneth 
For our far famed “Hydro Chief.” 


His has been a life of service 
Such as few men ever gave, 

And with record that’s unsullied 
He will fill a statesman’s grave, 
For the weal of all the people 
And for honesty he stood; 

So the hearts which beat correctly 
Bear him deepest gratitude. 

And on tablets which great nations 
Dedicate to men of fame, 

Many coming generations 

Will inscribe Sir Adam’s name. 


—Mack 
London, Ont., August 17th, 1926. 
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Charles Alexander Magrath 


Chairman, Hydro-Electric Power Commission of Ontario 


“YEW public appointments in 
the province of Ontario have 
occasioned more genuine and 
widespread interest than has 
the appointment of a new Chair- 
man to the 
Hydro - Elec- 
ico sh one e+ 
Commission 
or Ontario: 


When the 
news was pub- 
lished on the 


r2th of Septem- 
ber, “1025, that 


the Ontario 
Government 
had selected 


Charles A. Ma- 
grath for this 
important posi- 
tion there was, 
on the part of 
the general pub- 
lic, a recogni- 
tion that an 
appointment 
had been made 
irrespective of 
political influ- 
ence and allsec- 
tions of the 
public press 
testified to the 
satisfactory character of the appoint- 
ment, and complimented Premier 
George H. Ferguson and his Cabinet 
on their excellent choice. 


Charles A. Magrath 


In the selection of Mr. Magrath, 
it is evident that a choice has been 
made of one who has had valuable 
training and_ possesses special ex- 
perience in public affairs and who, 
as Chairman 
of the Canadian 
section of the 


International 
Joint Commis- 
sion, — the or- 


ganization that 
administers the 
Boorusurdyee ty 
Waters Treaty 
between Great 
Britain and the 
United States, 
—has been in 
close touch with 
many phases 
of problems 
affecting inter- 
national waters 
that are of vital 
interest to the 
province of On- 
tario. More- 
over, it is 
known that Mr. 
Magrath in the 
past has mani- 
fested sympathy 
towards the 
work of the Hydro-Electric Power 
Commission and has referred in terms 
of generous appreciation to the great 
work accomplished on behalf of the 
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public by the Commission's greatly-la- 
mented Chairman,—Sir Adam Beck. 
On the day he entered upon his new 
duties as Chairman of the Commis- 
sion, Mr. Magrath graciously paid 
a tribute to the work of his predeces- 
sor, the first and only Chairman of 
the Commission. 

“No one’, said Mr. Magrath, 
“regrets more than I do the cir- 
cumstances which have’ brought 
about my appointment, that is 
the death of Sir Adam Beck who 
who built up this great project. 
It is rather early for me to make 
any statement as to policy but 
I suppose I am justified in saying 
that the target to shoot at 1s what 
Sir Adam had in mind. That is 
the development and putting to 
use of every feasible source of 
power for electrical energy to be 
distributed throughout the muni- 
cipalities of this province. 

“T assume that this is the target, 
though my colleagues are in a 
better position than I to define 
it precisely. I am here to join 
them in loyally carrying out the 
principles for the development and 
enlarging of this great public 
undertaking according to the pur- 
pose of the late Chairman.”’ 

It will be interesting to review 
briefly some of the outstanding 
features of Mr. Magrath’s career. 

Charles Alexander Magrath was 
born on the 22nd of April, 1860, 
at. North Augusta, Ontario. His 
parents were Bolton Magrath and 
Laura (M’Phee) Magrath. The 
father of the new Chairman was a 
native of the North of Ireland and 
about the middle of last century 
settled in Canada, where he married 


Laura M’Phee, who was Canadian 
born of Scottish descent. Later the 
family moved to Aylmer, situated 
on the Quebec side of the upper 
Ottawa valley, and here the new 
Chairman spent his early boyhood. 

Mr. Bolton Magrath was a man 
of brilliant talents, and was specially 
gifted in mathematics. Before emi- 
grating to Canada he had been an 
astronomical computer in an Irish 
Observatory. He was enthusiastic 
in his desire to impart knowledge to 
others and while in Aylmer employed 
much of his time in teaching. He 
was for a time Inspector of Schools. 
In those days in Canada there was 
relatively little remuneration for 
educational work and Charles A. 
Magrath, after having received a 
good grounding in mathematics, left 
home at a comparatively early age, 
to begin his work as a surveyor and 
engineer. In Gard’s history of the 
“Pioneers of the Upper Ottawa’, 
there is recorded an interesting com- 
ment by the Hon. Frank R. Latch- 
ford, now Chief Justice of Ontario. 
Speaking of the many professional 
men who have come from Aylmer 
and its vicinity, Mr. Justice Latch- 
ford gives great credit to the edu- 
cational work of Mr. Bolton Ma- 
grath and states: 

“Many of us revere his name, 
for to him do we owe more than 
we could tell. He was the most 
thorough teacher I ever knew. 
He had the rare ability to bring 
out all that there was in a boy. 
He inspired him to do his best. 
He was a wonderfully clever 
mathematician. You have 
doubtless remarked the large num- 
ber of surveyors from Aylmer. 
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Well, most of them may thank 
Bolton Magrath for their Start 
in life. The interest he took in 
the boys was wonderful. 
of them were to go to Quebec to 
pass their examination, this old 
teacher would spend nights with 
_them perfecting their papers. [ 
will warrant that not another set 
of papers ever went to Quebec 
as those that went from Aylmer. 
No wonder we boys love to think 
of him in after life. He was our 
friend when we were boys.” 
Charles Magrath went to the 


Northwest Territories in 1878 with 
Colonel J. S. Dennis, who was in 
charge of the Dominion Land Sur- 
veys for the Department of the In- 
terior, and for seven years Mr. 
Magrath was engaged in the survey 
of lands of the Northwest. He was 
with the first Dominion Govern: 
ment Survey to establish the geo- 
detic stations from the third to the 
fifth meridians. In his earlier years 
he entered whole-heartedly into west- 
ern activities. He learned to per- 
form such feats as toting a pack, 
driving a dog team and conquering 
a cayuse, and in his travels back 
and forth became familiar with the 
great and lesser rivers of the West ,— 
the Saskatchewan, the Red, the 
Assiniboine and the Bow. 


Mr. Magrath, himself a western 
pioneer, came into personal contact 
with many who were earlier pioneers 
than himself and who have contri- 
buted so greatly to the development 
of the Canadian Northwest. These 
pioneers included Charles Mair, Wil- 
liam Pearce, Colonel J. S. Dennis, 
Sir F. W. G. Haultain, Sir Augustus 
Nanton, George W. Allen, and, of 


If any 


veyors 


course, Sir Alexander T. Galt. 

It is little wonder that a young 
man associated with such experiences 
as were characteristic of the West 
in those early days should partake 
so largely of the ‘Western Spirit’’. 
“I can’t get the West out of my 
blood and I hope I never will’, 
said Charles A. Magrath. “I like 
a young country as I like young men. 
I always try to keep the viewpoint 
of youth’’. 

In 1887, Mr. Magrath married 
Margaret Holmes Mair, a daughter 
of Richard Holmes Mair. Mrs. Ma- 
grath died in 1802, leaving a young 
son, Charles Bolton Magrath. Mr. 
Magrath’s son is a talented engineer 
and is now with a prominent engin- 
eering firm in the United States. 
He served during the Great War 
in the Canadian Artillery, where 
the mathematical endowments re- 
ceived from his forbears, along with 
other talents, enabled him to render 
special service that was recognized 
and highly commended by his super- 
iors. 


In 1899, Mr. Magrath married 
Mabel Lilias Galt, daughter of the 
late Sir Alexander T. Galt,.C. GMCs 
one of Canada’s most distinguished 
sons, and one of the Fathers of Con- 
federation. Mr. and Mrs. Magrath 
have two daughters, Amy Gordon 
and Mabel Laura. 


Before tracing the later activities 
of Mr. Magrath’s professional career 
it 1s appropriate to record that he 
is what is known as a eed fi bt BS 
that is, a Dominion Topographical 
Surveyor,—the highest rank of sur- 
in the Dominion. He is 
also a Provincial Land Surveyor, 
as well as a Dominion Land Sur- 
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veyor, holding the certificates and 
degrees of P.L.S., D.L.5., and D.T.S. 

Mr. Magrath was endowed with 
business capabilities and it was 
natural that the opportunities which 
presented themselves to a young 
man in the West should have led 
him to progress from the somewhat 
restricted field of surveying to paths 
offering more scope to his abilities. 
Consequently, in 1885 he became 
associated with the activities of 
Sir Alexander T. Galt and his part- 
ners who were the pioneers in the 
development of southern Alberta, 
particularly the district surround- 
ing and south of the city of Leth- 
bridge. In order to appreciate the 
work of Mr. Magrath in the West 
a brief reference is necessary to the 
pioneer work of Sir Alexander et 
Galt: 


It was the coal lands and the 
possibilities of their development in 
connection with the Canadian Pacific 
Railway, then being pushed west 
from Winnipeg and east from the 
coast, that interested Sir A. T. Galt. 
In-1881, Galt drove from Assiniboine 
River to Alberta, a distance of 700 
miles, to inspect the ‘‘coal banks”. 
An. expert mining engineer from 
Nova Scotia was engaged to report 
and his report being favorable, four 
locations were, in 1882, leased from 
the Government. A company was 
organized known as the North- 
western Coal and Navigation Com- 
pany, with William Lethbridge as 
president. 


Developments at this time were 
rapid in the west. In 1881, the 
first great cattle ranch was estab- 
lished and the era of the steer re- 
placed the reign of the buffalo. In 


188s, the Northwestern Coal and 
Navigation Company, having experi- 
mented with navigation on the 
rivers and found it useless for their 
purpose, built 110 miles of railway 
to connect its coal lands with the 
Canadian Pacific Railway, and thus 
secure a market for coal. In 1885 
Lethbridge was planned and staked 
out. In 1886 the Canadian Pacific 
Railway was completed from coast 
to coast. 

Markets in Canada for the coal 
did not materialize as hoped, and in 
1889 the Alberta Railway and Coal 
Company was formed,—absorbing 
the Northwestern Coal and Navi- 
gation Company,—with the object 
of building a railway to connect 
with United States markets. 


In building its various railways 
to market coal the Company, by 
government lands granted in aid, 
became almost as interested in land 
as in coal. But its lands were poor 
and unattractive without irrigation. 
Consequently, the thoughts of Galt 
and his associates turned to the 
possibilities of irrigation. 

In 1892 the Alberta Railway and 
Coal Company was given the right 
to construct irrigation works and 
a year later a separate company, 
the Alberta Irrigation Company, 
was chartered for this purpose. 

The years 1890 to 1900 were dark 
days for the West, and especially 
for the interests of Galt and his 
associates. About 1897 the tide 
turned; the Dominion Government 
assisted by remitting certain survey 
dues; the Canadian Pacific Railway 
assisted by donating funds and, 
inspired by the unwavering faith of 
Sir Alexander T. Galt, further Brit- 
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ish capital was forthcoming. Negoti- 
ations were entered into with the 
Mormons who had had valuable 
experience in irrigation in the wester- 
ly United States, and finally a 
contract was entered into for the 
construction of certain irrigation 
works. ; 

Now, throughout most of this 
period Charles A. Magrath had been 


actively associated with the son of 


Sir Alexander T. Galt—Mr. Elliott 
T. Galt—who was general manager 
and afterwards president of the 
western enterprises established by 
his father. In 188s, Mr. Magrath 
became land agent for the North- 


western Coal and Navigation Com- 


pany, and later land commissioner 
for the Alberta Railway and Coal 
Company. Subsequently, about 1897, 
he was appointed manager for the 
Alberta Irrigation Company. The 
negotiations with the Mormons, lead- 
ing up to the actual construction 
of the irrigation works, were carried 
on mainly by Mr. Magrath. 

From 1900 the tide in the affairs 
of the Company definitely turned 
and success was rapidly achieved. 
The pioneer work of the Galts, 


father and son, and their associates, 


was followed by the efforts of others, 
notably the Canadian Pacific Rail- 
way, and abiding prosperity came 


to the lands men had once regarded 


as desert. It has been stated that 
Mr. Magrath is considered ‘“‘to have 
done more to develop what are called 
the sub-arid districts of Alberta than 
any other man in the west’’. He 
retired from the irrigation company 
at the end of 1906. 

During the period of his associ- 
ation with the coal and irrigation 


companies, Mr. Magrath took an 
active part in the governmental and 
political activities of the great West. 
He was elected by acclamation first 
Mayor of Lethbridge upon its in- 
corporation in 1891. He was then 
living in Lethbridge, and in 1892 
was elected a member of the Terri- 
torial Assembly of the Northwest 
Territories, which met at Regina. 
At three elections he was returned 
by acclamation to the Territorial 
Assembly from which he retired in 
1898 shortly after his appointment 
aS manager of the Irrigation Com- 
pany. 

In 1908, Mr. Magrath, somewhat 
reluctantly, found himself in the 
Dominion House of Commons. He 
had been in the East while his 
friends in Alberta were considering 
his candidature as representative for 
the constituency of Medicine Hat. 
Mr. Magrath did not see his way 
clear to accept the nomination, but 
as he has stated, ‘‘I was in the East 
and wired a refusal. The wire, 
they said, went astray. When I 
returned I found it impossible to 
withdraw. The old timers would 
not? let~ me’ out’... He represented 
Medicine Hat as a _ Liberal-Con- 
servative until rog11, when, along 
with his party, he opposed the Taft- 
Fielding Reciprocity Agreement. 
This stand resulted in his being 
defeated for Medicine Hat. Refer- 
ring to this incident, Mr. Magrath 
has said: ‘‘My old friends all treated 
me with every consideration, but 
many told me very frankly they 
could not vote for me on that issue’. 

In June, r911, Mr. Magrath went 
to England as one of the representa- 
tives of the Canadian House of 
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Commons at the Coronation of King 
George and Queen Mary. 

Mr. Magrath’s entrance into feder- 
al affairs has afforded an opportunity 
for him to render signal service to 
the Canadian people. 

When the Boundary Waters Trea- 
ty between Great Britain ‘and the 
United States was made effective, 
Mr. Magrath, in 1911, was appointed 
as one of the first members of the 
International Joint Commission, the 
organization, constituted under the 
terms of the Treaty for its adminis- 
tration. Three years later, Mr. Th. 
Chase Casgrain,—the Commission’s 
first Chairman of the Canadian 
Section—retired to become post- 
master general, and Mr. Magrath 
was appointed to the vacant position. 
At the time of his appointment as 
chairman of the Hydro-Electric 
Power Commission, Mr. Magrath 
was still Chairman of the Joint 
Commission, a fact which testifies 
to his impartial attitude, because he 
received the same consideration from 
a Liberal Dominion administration 
as from a Conservative one. 


In 1913, Mr. Magrath was ap- 
- pointed Chairman of an Advisory 
Commission created by the Govern- 
ment of Sir James Whitney to report 
upon a comprehensive system of 
highways for the province of On- 
tario. This Commission, in its Re- 
port of 1914, outlined the general 
programme upon which the exten- 
sive highway improvements made 
by the Provincial authorities are 
based. 

Mr. Magrath’s education did not 
terminate with his leaving Aylmer. 
Being of a studious and contem- 
plative turn of mind, he has prose- 


cuted research into various subjects 
intimately related to Canadian devel- 
opment. In 1910 he published a 
book entitled ‘‘Canada’s Growth 
and Some Problems Affecting It’’. 
His interest in economics, immigra- 
tion and other problems, as well as 
his singleness of purpose to serve 
the public, have resulted in Mr. Ma- 
grath’s being selected for several 
important public trusts. During the 
dark days of the Great War, Mr. 
Magrath was a member of the War 
Trade Board and of the Patriotic 
Fund Executive. He is also President 
of the Victorian Order of Nurses 
of Canada. 

One of the most difficult and 
exacting commissions placed upon 
Mr. Magrath was in connection 
with his position as Dominion Fuel 
Controller, to which he was ap- 
pointed in 1917. The Canadian 
authorities and public have not 
forgotten—and it is believed they 
never ~will—the able service Mir: 
Magrath rendered in connection with 
Canada’s fuel shortage. To his tact 
and untiring efforts during this 
stressful period is largely due the 
fact that Canada relatively suffered 
as little as she did. Mr. Magrath’s 
knowledge of Washington conditions, 
gained during his years of service 
on the International Joint Commis- 
sion, enabled him quickly to estab- 
lish the contacts and assurances with 
the Washington Fuel Administration 
necessary to an adequate consider- 
ation of Canada’s position. He has 
spoken in the highest commendation 
of the courtesy and practical aid 
rendered Canada by the United 
States authorities during this trying 
fuel shortage period. In 1922, Mr. 
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Magrath became a member of the 
Federal Advisory Fuel Committee 
of Canada. 

Mr. Magrath has never waned 
in his interest in the development of 
the West. His practical knowledge 


of Western conditions was employed 


by Premier Greenfield of Alberta 
when, following a five-year drought 
in southern Alberta, Mr. Magrath, 
in 1920, was appointed Chairman of 
a special Commission to investigate 
and report upon the agricultural 
conditions in southern Alberta with 
a view to their improvement. 

A review of Mr. Magrath’s public 
activities reveals the fact that he 
has been guided more by principles 
than by the proclamations of political 
parties. In an interview published 
on the fifteenth of September, TOQ25, 
Mr. Magrath said he had advised 
people to make‘‘bonfires of worn out 
political clothes”’ and he added, 
“you may make me say there will 
be no politics in Hydro if I can help 
M3 

Of late years his work has largely 
been of an advisory character. In 
his new position as directing head 
of the Hydro-Electric Power Com- 
mission of Ontario, Mr. Magrath will 
not only be able to advise but also 
to direct and create. He will find 
that measures which are for the 
advancement of the Commission’s 
work in the general public interest 
are largely within the power of the 
Hydro-Electric Power Commission 
to carry into effect. The Commis- 


sion as a great administrative organ- 
ization has been endowed by Govern- 
ment with large authority and power. 
It was always a matter of prime 
concern with Sir Adam Beck that the 
Commission’s staff should be main- 
tained upon the most competent 
and efficient basis and those familiar 
with the late Chairman’s utterances 
know upon how many occasions he 
turned aside from some theme he 
was presenting in order to emphasize 
the fact that he attributed to the 
staff of the Commission the con- 
Summation of the various under- 
takings upon which the members of 


_the Commission have passed. In 


the sphere of international problems 
where are involved other interests 
such, for example, as the St. Law- 
rence development, Niagara power, 
and the Chicago diversion, Mr. 
Magrath’s years of experience in 
such problems should prove of special 
value to his colleagues as well as 
to the safeguarding and furthering 
of the Commission’s interests. 

In pledging himself as he has done 
to safeguard and give further ex- 
pression to the great’ principles upon 
which the whole municipally-owned, 
electrical undertaking of the prov- 
ince of Ontario is based, Mr. Magrath 
and his colleagues on the Hydro- 
Electric Power Commission will have 
behind them the hearty support as 
well as the intelligent and unstinted 
co-operation of the staff of the 
Commission of which Mr. Magrath 
is now the honored head. 


ome J mes Somes 


322 THE BULLETIN 
AUN AL wT 


= 


—— 


THE BULLETIN 323 
AA OMT 


Charles Alfred Maguire 


Commissioner, Hydro-Electric Power Commission 
of Ontario 


“\ HERE are no public organiz- 
ations in Ontario that have 
a membership more repre- 
sentative of the intelligent 
and resourceful business men of the 
Province than 
have the On- 
tario Municipal 
Electrical Asso- 
ciation and the 
allied organiza- 
tion of the As- 
Secia Lion: of 
Municipal El- 
eciricaies VO titi- 
ties. One has 
only to attend 
a conference of 
these represen- 
tatives to per- 
ceive that all 
ate keenly 
alive to the 
interests of the 
municipalities 
they represent. 

Thet “.organ- 
izations just 
MLE Dt 1.0 n-e.d 
have. sor. 34 
number of 
years, been urg- 
ing the Gov- 
ernment of the 
Province to appoint to the Hydro- 
Electric Power Commission of On- 


_tarioa Commissioner who would be 


specially fitted to represent the muni- 


C. Alfred Maguire 


cipalities with respect to such feat- 
ures as they may regard as of special 
importance. The Government of 
the Province, with a deliberation 
that sometimes characterizes gov- 
ernments in in- 
troducing inno- 
vations, pro- 
eeeded... c anti t- 
lously, but lat- 
terly intimated 
its readiness 
to'grant this 
special request 
of the munici- 
palities. Now, 
throughout the 
period that the 
municipalities 
have been pres- 
sing for repre- 
sentation, one 
man has been 
mentioned by 
the municipal 
representatives 
as especially ac- 
C6 p.arp Newto 
th ewe? Pas 
man is C. Alfred 
Maguire. 

There has been 
in the minds of 
the representa- 
tives of the municipal hydro-electrical 
utilities ample justification for their 
recommendation of Mr. Maguire. 
It has been recognized that he has 
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had an extensive public experience 
and is well versed in municipal 
affairs. He has served eight years 
on the municipal council of the City 
of Toronto and four more years on 
the Board of Control. In 1922, by 
acclamation, he was elected by his 
fellow citizens to the highest office 
they can bestow—the position of 
Mayor of Toronto. This was the 
first occasion when a Mayor of 
Toronto was elected by acclamation 
for his first term. He served two 
terms as Mayor and then voluntarily 
retired from civic office. There was, 
however, another factor prominent 
in the minds of the municipal Hydro 
representatives. It had become evi- 
dent to all that Mr. Maguire well 
understood the broad principles upon 
which the great municipally-owned 
electrical undertaking was based, 
and that he possessed a keen appre- 
ciation not only of what would ad- 
vance its interests but also of what 
might constitute a menace to its 
successful development. 


Few men have been more alert 
than Mr. Maguire in raising em- 
phatic protest against any movement 
or suggestion that had within it the 
possibility of injuring the great 
municipally-owned enterprise. The 
important part taken by the muni- 
cipality of Toronto in the early 
days of the initiation of the Hydro 
undertaking will be recalled. During 
later years, due to the magnitude 
of its interests, Toronto has con- 
tinued to be a source of strength to 
other hydro-electric utilities and in 
this connection Mr. Maguire has, 
throughout his public career, stood 
as a staunch and consistent supporter 
of all that he believed to be for the 


welfare of Hydro municipalities. Nor 
have his interest and sympathy been 
confined to his own city; he has 
spoken in many places throughout 
the Province on behalf of Hydro 
enterprises. 

On numerous occasions, when mat- 
ters affecting the welfare of the work 
of the Hydro-Electric Power Com- 
mission were under special consider- 
ation, Sir Adam Beck brought Mr. 
Maguire into conference, because 
the late Chairman counted upon 
Mr. Maguire’s intelligent and firm 
support to advance the cause of 
public ownership and the develop- 
ment of the hydro-electric resources 
of the Province. 

An understanding of Mr. Maguire’s 
qualifications such as those briefly 
referred to above, will explain the 
very favorable comments generally 
expressed by the daily papers follow- 
ing the announcement by Premier 
George H. Ferguson of the appoint- 
ment of the new Chairman and the 
new Commissioner to the Hydro- 
Electric Power Commission. It will 
be recalled that the press of the 
Province referred in generous terms 
to the well-merited appointment of 
C. Alfred Maguire. What the repre- 
sentatives of the municipalities had 
known for years has also become 
widely recognized by the public and 
to this favorable sentiment the press 
gave due expression. 

In the statement Premier Fer- 
guson issued in connection with the 
new appointments occurs the follow- 
ing passage: 


“Mr. Maguire has been for many 
years one of the foremost advocates 
of the public development of 
power, and, moreover, has acquired 
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an intimate knowledge of the work 
of the Power Commission. He has, 
in fact, been largely instrumental 
in seconding the efforts of Sir 
Adam Beck to bring the under- 
taking to its present situation. 
The fact that Mr. Maguire has, 
from time to time, occupied im- 
portant positions in the municipal 
organizations concerned with 
power development has pointed 
to him as specially fitted to repre- 
sent the municipal interest on the 
Commission.”’ 


Two or three representative com- 
ments of the press may be cited: 


“Ontario may deem itself for- 
tunate, therefore, in the Govern- 
ment’s choice of Messrs. Magrath 
and Maguire...... Mr. Maguire 
has built an enviable reputation 
upon his record of civic service 

_ to Toronto and his unfailing loyal- 
ty to and intimate knowledge of 
. the huge Hydro-Electric project. 

. . . Both men were born in 
Ontario, and will bring to the 
discharge of their duties not mere- 
ly the industry and enterprise 
which their careers have shown 
them to possess, but an abiding 

~ regard for the welfare of their 
native Province.’’—Toronto Globe. 


“Mr. Maguire is an enthusiastic 
public ownership man and always 
a strong supporter of the policie 
bieesimeuAdam. {7 . “His 
selection will have the approval 
of the municipalities of the prov- 
ince, whose champion he has been 
on many occasions.’’—London Free 
Press. 


“About Mr. Maguire’s enthus- 
lastic support of the Hydro project 
there can be no doubt; he has been 
one of its sturdiest champions. 
And as he is the choice of the On- 
tario Municipal Electric Associ- 
ation for a commissionership, he 
can be regarded as in a special 
sense the representative of the 
municipalities on the commission.” 
—Hamilton Herald. 


The Canadian Engineer expressing 
the viewpoint of the engineering 
profession respecting the “Ontario 
Hydro Appointments”’ stated, with 
reference to Mr. Maguire, that his 
“record as a public servant of out- 
standing ability well entitles him 
to the appointment as the third 
member of the Commission’’. 


Charles Alfred Maguire was born 
in the city of Toronto on the 24th 
of May, 1875. His father was James 
Maguire, an Irishman who emi- 
grated to Canada when eighteen 
years of age, and there married Miss 
Elizabeth Brown, a Canadian. In 
1900, Mr. Maguire married Miss 
Lillian Cusack of London, Ontario. 
He has one son, Herbert Alfred 
Maguire. 

After completing his education 
in the Toronto schools, Mr. Maguire 
entered the employ of Messrs. John 
MacDonald and Company, the well- 
known wholesale dry-goods firm of 
Toronto. Later, he was associated 
with the late Colonel George Higgin- 
botham in the City of London Fire 
Insurance Company. Subsequently, 
Mr. Maguire joined the Lancashire 
Fire Insurance Company, and when 
this Company was acquired by the 
Royal Insurance Company, he went 
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to the Royal, where, in association 
with his colleague, Mr. Wiliam 
Connon, he has under the firm name 
of‘ Maguire and Connon” been, for 
twenty-two years, general agent for 
Toronto and vicinity. 

Notwithstanding the heavy de- 
mands of business, Mr. Maguire has 
been able to render special service 
to his native city, and as already 
pointed out, in 1909 became a mem- 
ber of the Municipal Council of 
Toronto, and thereafter remained in 
the public service of the City for 
fourteen years, and until his volun- 
tary retirement at the termination 
of his second term as Mayor. 


It is a common experience that 
adequate recognition is seldom given 
to those who take a public stand on 
behalf of some principle, even though 
such stand be inthe publicinterest. 
Especially is this so when such a 
stand may be out of harmony with 
important influences that, at the 
moment, may be prevailing. Those 
who have observed the municipal 
career of Mr. Maguire recognize 
that on more than one occasion and 
when it was difficult to do so, he did 
not hesitate to take strong and ap- 
propriate action. Moreover, when 
called upon to justify his position 
he was able to demonstrate that 
sound principle had governed his 
course. | 

An interesting incident may be 
cited as illustrative of Mr. Maguire’s 
concern for the public welfare. In 
the fall of 1922, when the whole 
eity of Toronto had prepared a 
public reception for Mr. Lloyd 
George, it was at a late hour an- 
nounced with governmental author- 
ity that Mr. Lloyd George would 


be unable to enter into the arrange- 
ments of the day. Mr. Maguire, 
while fully recognizing that the city 
of Toronto would readily forego any 
pleasure it had anticipated rather 
than jeopardize the health of its 
looked-for guest, was unwilling to 
proclaim to the citizens that they 
could not see Mr. Lloyd George, 
until he, as mayor and chief repre- 
sentative of the city, had obtained 
from Mr. Lloyd George his personal 
assurance that he understood the 
facts but had been compelled to 
absent himself from the arrangements 
of the day. Mr. Maguire went 
early to the station, saw Mr. Lloyd 
George in his private car, and 
learned that he had not rightly 
understood the facts. Later, the 
distinguished guest went through the 
whole programme of the day, in- 
cluding his address at Massey Hall, 
and Mr. Maguire never received 
more hearty thanks than those from 
Mr. Lloyd George, who expressed 
in generous terms his appreciation 
of Mr. Maguire’s insistence that all 
the facts should be known to him,— 
a knowledge which soon transformed 
what would have been a _ very 
regrettable public incident into a 
day of great satisfaction to all 
concerned. 


With his extensive experience in 


municipal affairs, possessed of the 
confidence of Ontario municipalities, 


with a long and intimate under-_ 


standing of the municipally- -owned 
hydro-electrical undertaking, it is 
believed that C. Alfred Maguire is 
eminently fitted to justify the Prem- 
ier’s appointment, as well as to 
render to his colleagues on the 
Commission and to the municipali- 
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ties that have contributed to his 
appointment, an intelligent and effi- 
cient service. 


With Mr. Charles A. Magrath as 
Chairman, equipped with his long 
public experience and familiarity 
with problems appertaining to inter- 
national waters; with Hon. John R. 
Cooke, with his legislative experience, 
the confidence he enjoys from the 
Ontario Government, and his special 


experience gained during his years 
of service as a Hydro Commissioner, 
and with Mr. C. Alfred Maguire, 
with his understanding of, and loyal- 
ty to, the municipally-owned hydro- 
electric undertaking, his knowledge 
of the needs of the municipalities 
and his extensive public experience, 
it may be said of a Commission 
composed of these native sons of 
Ontario that such ‘‘a three-fold cord 
is not quickly broken’’. 


Lightning Strikes Radio Aerial 


By F. K. D’Alton, Assistant Laboratory Engineer, 
| H.E.P.C. of Ontario 


HE following , paragraphs 
furnish an account of the 
first instance which has 
come to our notice where 

lightning has struck a radio receiving 

aerial, resulting in serious damage 
to property. 


This occurred on May 23 last, at 
8.30 a.m.; when the home of Mr. 
E. C. Monkman, near Brampton, 
Ontario, was partly destroyed. 

The aerial ran approximately east 
and west and consisted of a single 
conductor, supported at the west 


Residence of Mr. Monkman after lightning stroke. 
(1). Location of chimney and west aerial mast. 
(2). Location of east aerial mast. 

(3). Location of water tanks in attic. 
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Fig. 2. Eastend of building show- Fig. 3 North-east corner of building 
ing splintered aerial mast. showing splintered mast and eaves. 


Fig. 4. Radio Receiver, damaged by lightning. Note that the condenser ex- 
ploded but the coil was not damaged. The coil would have formed a by-pass 
for a low frequency surge. 
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end by a chimney and at the east - 
.end by an upright wood mast. 


(Fiew ss “the: lead-in ‘wire came 
down to a point near the eave 
trough and then entered the house 
through a side window. 

At some distance from where the 
lead-in wire came down, two metal 
water tanks were located in the 
attic of the house. Feed pipes to 
these water tanks were enclosed in 
a wooden box which was filled with 
sawdust to prevent the pipes from 
freezing. , 

Lightning evidently struck the 


mast at the east end (Fig. 2 and aes 


and followed three paths. By one 


path it split the mast, as far down as 


the guy wires, then followed one 
guy wire to the eave trough, splinter- 
ing the cornice, ran along the eave 
trough to the down spout and then 
to the cistern. 


A small part of the stroke followed 
the metallic path down the lead-in 
wire to the arrester and receiver. 
The arrester evidently functioned 
but did not save the set. In the 
receiver (Fig. 4) the first variable 
condenser was blown to pieces but 
the spiderweb coil, which bridged 
the gap, was not injured in any way. 
This is evidence of the high fre- 
quency of current in the lightning 
surge. 


The disassembled arrester is shown 
in the left foreground of Fig. 4. 

By another path the stroke fol- 
lowed the aerial conductor a short 
distance to a point above the over- 
flow pipe of the water tanks, struck 
down from the aerial to this pipe and 
was conducted to ground by the 
feed pipes of the tanks, setting fire to 
the shavings surrounding these pipes. 


Fig. 5. North-west corner of building: 
part gutted by fire, showing roof burned 
off and water pipe remaining standing 
inside building. cing 
(x). Top of east aerial mast appear- 
ing through window. 


(1). Location of chimney. 


Considerable disturbance was caus- 
ed in the water in the pipes, forcing 
the sediment from the traps of the 
system into the sinks and basins in 
the house. 

The tanks were enclosed in a small 
attic room and smoke was first seen 
coming from this room through the 
eaves of the house. The room was 
found to be filled with the flames. 


The main part of the house was 
gutted; (Fig. 5), the rear part of the 
house, however, over which the aerial 
apparently was struck, was saved 
by volunteer help. 
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This radio receiver had been care- 
fully installed by a local electrician. 
All precautions were taken in the 
insulation and grounding and an 
approved type of lightning arrester 
was properly connected between the 
lead-in wire and the lightning ground. 

The radio receiving installation 
was quite modern. All usual pre- 
cautions were taken in the insulation 
and grounding, and a standard type 
of lightning arrester was connected, 
outside the building, between the 
lead-in wire and a lightning-rod 
ground. 

The lightning stroke in this case, 
however, was a direct stroke of 
tremendous power, and the ordinary 
types of arrester can not be expected 
to fully protect equipment against so 
severe a flash. Fortunately, in- 
stances of damage done by heavy 
direct strokes are very rare, it usually 


being found that the so-called stroke 
has been merely a secondary voltage 
induced by the main stroke, which 
occurred at some distance, or possibly 
only between two clouds. 

This accident, while very re- 
grettable on account of the great 
loss sustained by the owner, has 
given us valuable information by 
reason of the peculiar behavior of 
the lightning. It is seldom an oppor- 
tunity is afforded for studying the 
effects of lightning in such great de- 
pail 

In order :that this subject. may 
receive the attention which its im- 
portance warrants it is requested 
that any instances of trouble with 
lightning on radio equipment be 


reported promptly to the Chief 
Electrical Inspector of the Com- 
mission (26 Queen St. East, Tor- 


onto 2). 


The Interference Muddle 
By W. J. Williams 


OST people wonder why 
radio should be so noisy. 
They forget that most of 
the applications that en- 

gineers have recently made of the 
findings of science to the solution 
of our everyday problems have pro- 
duced considerable noise. For in- 
stance, most of us can remember in 
the early days of the automobile 
industry how noisy the automobiles 
were. 

Similarly with radio, a number 
of noises we encounter are perfectly 
natural and show a healthy develop- 
ment. 


THe “‘Norse \MEVEL” 

After we have eliminated the un- 
necessary noises we cannot expect 
to have a ‘‘zero noise level’’, or in 
other words, no noise at all. We 
must always bear in mind that 
wherever we have electrical energy 
there is a possibility of producing an 
electro-magnetic disturbance which 
will produce noise in a receiving set. 

The interference problem is thus 
seen to be theoretically simple, 
whereas practically, it is a very 
difficult one, owing principally to its 
size. 
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Our PRoBLEM EXPLAINED 


A complete solution of the inter- 
ference problem requires considera- 
tion of the social aspect and also the 


psychological reaction of the in- 


dividual radio listener. hee rine 


cipal social groups affected are the 


radio broadcasters, the radio manu- 
facturers and retailers, the radio 
audience and those government de- 
partments which have supervision 
of radio broadcasting. 


THE LISTENER 


Before taking up the individual 
radio listener’s reaction to inter- 
ference we will have to consider 
some of the characteristics of this 
interesting person. 


Those of us who were interested 
in opening broadcasting station 
WHAZ found that we did not know 
the psychology of the radio audience. 


‘Iam going to tell you some of the 


things we found out. 


A large proportion of the working 
time of most persons is devoted to 
mere routine and sometimes even to 
drudgery. This means that in order 
to be reasonably happy most people 
have to find outside of theit work 
some means of satisfying those de- 
sires which they cannot fully satisfy 
through their work. The instincts 
of wonder, admiration and even 
reverence can be and are satisfied by 
radio. 


The artistic instincts find satis- 
faction in many different ways in 
radio, from the construction of a 
radio set to the artistic enjoyment of 
the programs received. 


THE SEeLF-Mape EXPERT 


It must be known to all of you 
that the amateur scientist finds 
himself in clover when he enters the 
radio field. This type of radio 
listener is hard to handle when a case 
of interference arises. He is usually 
successful in making a satisfactory 
receiving set but should he have a 
set which is noisy, it is almost im- 
possible to convince him that the 
noise originates in his set and does 
not originate in some external source. 

This type of radio listener always 
makes me think of the country 
doctor. This doctor was driving 
home one evening when he was 
Stopped by a farmer who asked him 
if the young boy up the road had 
smallpox. The doctor pulled up his 
horse and said that he had not yet 
decided. The farmer replied, “‘My 
mother-in-law says he has small- 
pox.’ | 
“Well,” said the doctor, “thas your 
mother-in-law ever had smallpox ?”’ 

“No,” said the farmer. 

“Has she ever nursed a case of 
smallpox?” inquired the déctor. 

“No,” said the farmer. 

‘Well, has she ever seen a case of 
smallpox?” | 

‘““No,”’ said the farmer, “but that 
don’t make no difference to my 
mother-in-law.”’ 

We found that if a speaker criti- 
cised anything feminine, even in a 
joking manner, our telephones would 
soon begin ringing. 

Unless we recognize the strength 
of these personal appeals we cannot 
understand why the listener is so 
utterly unable to understand the 
relative importance of broadcasting 
and the other electrical utilities. 
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Puspiic UTILITIES DESERVE FAIR 
PLAY 


I wish you would picture in your 
imagination what civilization would 
be without any one of these public 
utilities. Would you be willing to 
go without the advantages you now 
have through the facilities placed 
at your disposal by the electric light 
and power company, the telephone 
and telegraph company, the railways 
and the electric railways which 
serve the community in which you 
live? No sane person would be 
willing to make this sacrifice. 


I want you to take, in your 1m- 
agination, a large map of the United 
States and draw upon that map all 
the important transmission lines used 
by the electric light and power 
companies, telephone and telegraph 
companies, railways, and _ electric 
railways. Then take a map of your 
county and put on this map all the 
electric lines in the county. Next 
take a map of your city and put on 
this map all the electric lines thread- 
ing the city streets and buildings 
and try to add to this last map all 
the apparatus in your city which 
uses electrical energy. Add to this 
picture you have of these three maps 
the fact that a disturbance at any 
one point can affect receiving sets 
at great distances from the source 
and you will begin to realize the 
enormous number of possibilities 
there are for producing radio inter- 
ference. 


THe CURE 


We come now to a general outline 
of the method which must be followed 
by the interference engineer. Do 


we find that nature has evolved a 
human ear which is infinitely sensi- 
tive and which can be affected by 
waves of all frequencies? Most cer- 
tainly not. 


We hear sound waves between the 
frequency limits of approximately 
too and 1s,000. No sound waves 
outside these limits produce the 
sensation of sound. Ifasound wave 
is too intense the ear does not recog- 
nize it as sound, but as pain. If the 
sound wave has an intensity below 
the threshold value it will not be 
heard. The lower limitation pre- 
vents us from being disturbed by 
all those small noises which are of 
no practical importance to us. For 
instance, if our ears were infinitely 
sensitive how could we sleep, if we 
had to listen to the footsteps of all 
the flies within a hundred miles? 
I think you will agree with me that 
nature has been very kind as well as 
wise and that we cannot do better 
than apply nature’s method to our 
radio problem. 


Radio broadcasting must function 
under this same kind of limitations. 
The lower frequencies are already 
used by our power and transportation 
systems. The intermediate or audio 
frequencies are now used by our 
telephone systems. Many of the 
frequencies which might be available 
for radio broadcasting are already 
used by our commercial radio tele- 
graph companies, the government 
and radio amateurs. 


These radio services are at present | 
considered social necessities. All this 
means that radio broadcasting must 
be carried on between perfectly 
definite frequency limitations. 
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The other limitation, which is 
the more important, is that of the 
power which broadcasting stations 
Biase. =) Is we ' allows a large 


_ variation in power we make it ex- 
tremely difficult to design and con- 


struct receiving equipment which 
can be operated by the average 
radio listener. We, in Troy, have 
experienced more trouble from this 
source than from any other in the 
whole field of radio broadcasting. 
Radio listeners have constructed 
for themselves or bought, so-called 


. Supersensitive sets with which they 


hope to hear the Pacific coast and 
European stations. It has been our 


experience that it is impossible for 


the majority of these people to re- 
ceive either the distant or the nearby 
stations satisfactorily. 

If the radio listeners require the 
public service corporations operating 
in their territory to reduce the noise 
level produced by them they would 
require these corporations to spend 
vast sums of money in changing 
equipment, improving insulation, etc. 
Eventually the public, which includes 
the broadcast listeners, would have 
to pay for these improvements. It 
is, therefore, necessary to establish 
a reasonable lower power level. 
Then if any particular broadcast 
listener wishes to construct or buy a 
sensitive receiver, which will receive 
programs below this lower level he 
should do it with the knowledge that 
he is placing a symphony orchestra 
in a boiler shop. 


THE HicH Power NUISANCE 


With regard to the upper power 
limit for broadcasting stations, there 


is room for considerable difference 
of opinion. Our experience in Troy 
has convinced us that there is no 
necessity for these so-called ““super- 
power” broadcasting stations. When 
something of national] importance 
is being broadcast, it can be done 
very satisfactorily by linking several 
500 watt broadcasting stations 
(chosen on account of their location) 
together by line wires. 

Nothing “can*.do. more toward 
solving the interference difficulty 
than an educational campaign for 
the purpose of getting these facts 
honestly and fairly before the public. 


Wuat Is Beinc DONE 


The National Electric Light As- 
sociation, ever since its attention 
was called to this matter, has been 
collecting information on the subject 
from all over the country. Almost 
all light and power companies are 
turning over to this association 
complete data regarding their ex- 
perience, in the matter. This in- 
formation is being very thoroughly 
studied by a committee created 
expressly for this purpose. Any 
information which this committee 
is able to get out of the data they 
receive, which will help in any way 
to prevent trouble or locate trouble 
which already exists, is sent out by 
it to all the operating companies. 
I believe at the present time they 
have the matter well in hand and 
that we have every reason to expect 
that unnecessary noises from this 
source will rapidly disappear. 

The American Telephone and Tele- 
graph Company is doing practically 
the same thing. They are gathering 
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information through the telephone 
operating companies and when this 
information is thoroughly digested 
at headquarters, they are sending out 
information to the associated com- 
panies, which ‘will enable them to 
forestall troubles or locate and elimin- 
ate the cause of troubles which may 
already exist. 


I think that you will agree with me 
that these other interests who have 
to use the same medium as you do 
when you are receiving broadcasting 
programs, are doing everything they 
reasonably can be expected to do to 
give you the undisturbed use, for 
broadcast reception, of this common 
medium.—Q.S.T. 


Appliance that lie on the Shelf, Tra-La, 
Have Something to Do with the Case 


2 UST for the fun of it, someone 
ought to take the time to 
make a thorough survey of 
the homes within a supposedly 
electrified area, the sole objective 
of that survey to find out: 

“How many electrical appliances 
are there on closet shelves or in the 
attic of so-called electrified homes 
—that is, homes wired for electricity? 
and 

“Wy ARE THEY THERE?” 

As in all good O. Henry stories, 
the ‘‘kick” is in the last line. ““Why 
are they there?”’ Indeed, yes. 

Is it because the home has no 
convenience outlets, and that the 
appliance,—by the. time a globe 
is screwed out of its socket, a double 
plug screwed in, amid encircling 
glassware—is really an electrical in- 
convenience? Then the remedy is 
to be sought in making electricity 
painlessly accessible, through modern 
wiring. 

Is it because consumption of 
electricity is feared, lest the bill be 
too high? Then it is convenience 
and cleanliness that must be sold. 


Is it because the appliance has 
been over-rated to the customer and, 
having been ‘‘stung’’, as he thinks, 
he does not want to use it? Then 
his misapprehension must be allayed 
and his confidence slowly built up 
to par. 

It may: be because the housewife 
is a creature of habit, old-fashioned, 
one who just will not adjust herself 
to the use of the labor-saving device, . 
preferring to use the methods of 
her grandmother. Her case 1s 
almost, but not quite, hopeless. She 
is a hard and unyielding customer, 
but persistence in the demonstration 
of its usefulness may win her in 
the end. 

Or is it that most subtle of reasons, 
the hardest to discover and the sim- 
plest to remedy? Something has 
gone wrong with the appliance. 
Maybe the insulation on the cord 
has worn out, something as simple 
as that. The cord shorted and blew 
a fuse. In fear, the housewife, feeling 
that she has somehow done some- 
thing wrong, calls the power com- 
pany, vaguely saying that the lights 
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have gone out. Meanwhile she has 
stowed the offending appliance on 


the closet shelf or up in the attic 


lest the trouble-man discover it 
when he arrives, and blame the 
trouble on that particular iron or 
percolator. Maybe she has had a 
previous experience with a gruff 
chap who made a remark something 
like this, ‘Were you using that 
thing? No wonder she blew.” 


Anyway the appliance has gone 
on the shelf, and it will probably 
stay there for several weeks, or 
months, before she will venture, 
furtively, to bring it out again and 
hook it up to the line. All that time 
the appliance is a dead loss to the 
central station. 


The matter of servicing appliances 
is a delicate one. It is ground that 
a suggester treads upon lightly. 
But as long as the appliance lies 
on the shelf unused for want of 
intelligent and courteous servicing, 
it might as well never have been 
sold. It is a potential source of 
revenue that has been hidden away. 
Moreover, it is pretty apt to be 
an influence which makes that house- 
wife timid about buying any new 
or different type current-consuming 
device—another potential source of 
revenue dammed up. 


The appliance that lies on the 
shelf, tra-la, is an important point 
in the case. The sale of an appliance 
is not complete when it is merely 
put on the line. It must be kept on 
that line to be really sold.— Journal 
of Electricity. 
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Fatalities From Electric Shock 
by Climbing Poles 


Within the short space of less than 
a week three fatal accidents occurred 
on the Toronto Hydro System by 
the victims climbing poles carrying 
high voltage power lines. These 
accidents all happened recently and 
the circumstances warrant our com- 
ment on the situation. It is hoped 
that the seriousness of these occasions 
and the cause of them can be the 
better realized by all. 

In two instances young boys were 
retrieving kites which had become 
entangled in the high voltage trans- 
mission wires. An employee of the 
Humane Society climbed a pole to 
rescue a cat marooned on the top 
among 13,000 volt wires on the other 
occasion. In each case the poles 
were stepped with the usual pre- 
caution of having the bottom step 
not readily accessible. 

Various suggestions and comments 
have been made in the daily press 
with the intent of insuring the 
safety of the public from the re- 
occurrance of such accidents. A 
red band painted around the bottom 
of the pole; removal of steps from the 
poles and warning signs on the poles 
are some of the suggestions discussed 
in the daily press. 

The Commission has been greatly 
concerned over the numerous electric- 
al accidents and is ever putting forth 
effort to reduce these to a minimum. 
The public is not generally aware 
of these efforts. In addition to 
literature circulated warning the 
public and bulletins placed in con- 
spicuous locations, demonstrations 
are conducted periodically on re-_ 
suscitation and safety first principles. 
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The above shows the possibility of overbuilding a thoroughtare with a 
steel tower line. On our York to Strachan Ave. 110 kv. line now building, 
we found it necessary to locate this 4 circust tower practically on the road 
at the east end of the Exhibition Park and consequently made use of this 
particular design of tower 


St. Clair transformer station at St. Clair transformer station at 
Sarnia,Ontario. 26400 volt switching Sarnia, Ontario. Outdoor 110,000 
structure under construction. volt structure under constuction. 


> 
A Com 4 
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On the new 4 circuit line entering Toronto the locatation was such as to 
necessitate overbuilding a number of houses. The above ts gust west of 
Dowling Ave. and is a typical example. 


; 


_ Port Arthur Bare Point transformer station where power 1s stepped down 

_ from 110 to 22 kv. for distribution around Port Arthur. The building con- 

_ tains control room, transformer erection room, service equipment rooms and 

an operator's apartment. The 110 kv. banks of transformers are outdoors. 
It was placed in service in August, replacing the temporary station that had 
been operated nearly five years. 
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(1926 
Hydro Calendars 


Every Hydro Customer is expecting a 
a 1926 Hydro Calendar. 


Every municipality which distributed 
Calendars last year is ordering a supply 


for next year. 


As a good will builder for Hydro this 
little token cannot be equalled, and as a 
booster for Hydro power it is a dandy. 


Place your orders early and avoid 


delay in shipment in December. 


Sales Department 


HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 
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Artificial Illumination of Poultry Houses 
for Winter Egg Production 


Abstracted by G. G. Cousins, Illumination Laboratory, 
H.E.P.C. of Ontario 


AHE use of artificial light for 
the increase of egg pro- 
duction has been recognized 
for some years and many 
poultry keepers, amateur and other- 
wise, have dabbled with light in a 
more or less~ cut-and-try method 
with varying results. 

Following is some practical in- 
formation on the subject, abstracted 
from Cornell Extension Bulletin No. 
4o. 

The fact that the use of artificial 
light has been found in some in- 
stances, to stimulate winter egg 
production by as much as 70 per 
cent, has brought up the question 
as to what intensity is conducive 
to maximum production. The answer 
to this was obtained only after an 
extended investigation covering a 
period of two years. As a result of 
observations carried on jointly by 
the department of Rural Engineering 
and the Department of Poultry Hus- 
bandry of the New York State 
College of Agriculture, it was found 
that the illumination necessary for 
active feeding should be in the neigh- 
borhood of one foot-candle. It was 
also discovered that besides the 
illumination on the feeding area, it 
was quite essential that there be 
sufficient direct light on the perches, 
in order that the birds would not 
have a tendency to roost there. 

The use of a standard 4o watt, 
clear, Mazda B lamp,- with cone- 


shaped reflectors, 16 inches in diame- 
ter at the base, by 4 inches high, 
with reflecting surface of aluminum 
bronze, hung six feet above the floor 
and spaced ro feet apart was found 
to meet the requirements. 

In lighting the pen, the poultry- 
man has at his disposal three differ- 
ent types of light: extending the 
morning light, morning and evening 
light, or evening light alone. 

So far as production goes, each 
method produces satisfactory re- 
sults if other conditions of manage- 
ment are correct. Artificial morning 
light is used extensively, because 
it is the cheapest to install and lends 
itself readily to inexpensive, auto- 
matic control by a time clock. 
However, the extra cost of installa- 
tion for evening light is small, and 
with this installation any method of 
handling may be practised. What- 
ever the method, the bird should have 
a 12 or 13 hour day. 

It has been determined that the 
lights may be turned on suddenly 
without affecting the birds, but that 
turning the lights off suddenly makes 
it very difficult for the birds to go to 
roost. » 

In order to bring about a practical 
way for dimming the lights, the 
poultryman has at his disposal three 
different wiring systems, which are 
commonly known as: 

1. The resistance unit system. 

2. The two circuit system. 
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3. The series parallel system. 
A full explanation of each system 
being given in the text. 

In the concluding pages of the 
bulletin, data is given as to where 
control devices may be obtained, 
and the matter of the operation of 
poultry lighting with reference to 
the farm lighting plant is taken up. 
The bulletin is profusely illustrated 
with cuts which bear out the state- 
ments contained in the text, and 
really tends to prove beyond a 
doubt the outstanding features of 
the bulletin. Wiring diagrams for 
all of the above-mentioned circuits 
are also shown in a very simple and 
practical manner. 


Worthy of Note by Utilities’ 
Employees 


One of the great business houses 
conducted a survey on employment 
conditions with the purpose of find- 
ing out why some men are failures, 
according to the Southern Public 
Utilities’ Magazine. Of some 300 
persons who had been discharged by 
the firm during the term of the sur- 
vey 30 per cent were dropped for 
“lack of industry’. In other words, 
there was a streak of laziness which 


prompted them to neglect their 
duties. 

Sixteen per cent were freed be- 
cause of their refusal or inability 
to follow directions. Twelve per 
cent of the discharged employees 
were let out because they were con- 
spicuously lacking in courtesy and 
tact. In the business and industrial 
world politeness is a distinct asset. 
Grouchy manners will get. a ‘man 
nowhere—except into jail or trouble. 

Eight per cent were described as 
being without sufficient “‘stick-to-it- 
iveness” to justify their continued 
employment. They were perhaps 
courteous, tactful and competent, 
but they did not take an active 
hold upon their tasks. They were 
mechanical in their performance. 
They did not put their hearts into 
the business. 

_ Another eight per cent lost their 
positions because they could not 
beget or inspire confidence. They 
were disposed to be tricky. There 
were few out-and-out crooks in the 
whole list and the house has an 
enviable reputation for the character 
of its employees. The figures show- 
ed that a man who is courteous, 
competent, industrious and ambitious 
is reasonably certain to obtain recog- 
nition in any business or industry 
and almost certain to in this. 
—HElectric Light and Power. 


Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 
Municipal Officials advise of any corrections that should be made. 


—Editor. 
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Central Ontario System 


The Colborne Rural Power Dis- 
trict, which includes the hamlets of 
Grafton and Wicklow, is now in 
operation. There are some 56 con- 
sumers taking service. This district 
is served from our Colborne sub- 


station. 
* * * * 


The Department of Public Works 
has just completed a large institution 
known as ‘“‘The Boys’ Training 
School’? at Bowmanville. This in- 
stitution is completely equipped elec- 
trically and includes a large electric 
kitchen installation. Part of the 
cost of the building and equipment 
has been met by several of the well 
known social service organizations, 
such as the Rotary Club, the Kiwanis 
Club and others. At present this 
institution only takes light but will 
eventually take a load of about 
250 hep. 


* * * * 


A valuation of all existing lines 
outside the limits of the City of 
Peterborough has been prepared by 
this Commission and rates have 
been estimated for all consumers 
outside the city limits. These lines 
are at present operated . by .the 


Peterborough Utilities Commission. 
* * * * 


Extensive changes in the switching 
arrangements of the Oshawa _ sub- 
station are nearly complete. 


Georgian Bay System 


Arrangements have been com- 
pleted for doubling the capacity of 
the outdoor sub-station at Green- 
bank, a 150 kv-a. 3-phase transformer 
being replaced with a similar type 
of unit of 300 kv-a. capacity. This 
change is necessary on account of 
the increase in load at Uxbridge, 
Port Perry and the Mariposa Rural 
Power District, all of which are 
served from this station. 

* * * * 

The Commission is proceeding 
with the construction of an addition 
to the sub-station at Owen Sound 
in the nature of an additional bank 
of transformers, the total capacity 
of which is 1,500 kv-a. As soon as 
this work is completed, the sub- 
station at Owen Sound will have a 
total capacity of 3,150 kv-a. The 
additional sub-station capacity at 
Owen Sound is required to take care 
of the growing load in this City, 
particularly the new terminal grain — 
elevator recently constructed. 

* * * * 

Service has been recently given to 
the Sparrow Lake Rural Power 
District, the principle load centres 
of which are the Hamlets of Washago 


-and Severn Bridge, located about 


three miles distant from the Wasdell 
Power House.: It is -expected that 


‘these lines will be extended ‘next 


year into the summer resort district 
in the vicinity of Sparrow Lake, a 
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large number of contracts at this 
location having already been secured. 
* * ; * aK 

The Town of Midland has recently 
completed an _ installation of an 
ornamental “‘white-way”’ on its main 
street, having at the same time re- 
moved all primary lines in this 
location to side streets. The in- 
stallation consists of 36 ornamental 
standards, each unit being equipped 


with 500 watt lamps. 
* * * * 


The Commission has recently com- 
pleted a new switching structure at 
Waubaushene to take care of the tie 
line between the Muskoka and Sevy- 
ern divisions. These improvements 
will greatly facilitate the operation 
of all of the lines on the Georgian 
Bay System, particularly to munici- 
palities in the northern section of 


Same. 
* * * * 


The various extensions to the 
Muskoka Development recently 
undertaken by the Commission have 
been completed, including changes 
~ at the head works, new pipe lines, 
two new generating units and an 
additional bank of transformers. Full 
load has been carried on all these 
units and the Commission has been 
able to transmit to the Severn 
System 3,200 kw. over the new tie 
line between the Development and 
Waubaushene. The second portion 
of the changes at South Falls, viz: 
Hanna Chutes Development, located 
about one-half a mile above the main 
plant, is progressing favorably, the 
dam having been completed and the 
Power House work is well under way. 
It is expected that the Hanna Chutes 


unit, which will be controlled from 
the main station, will be in operation 


about the rst of the New Year. 


* * * * 


_ Niagara System 


The new 110,000 volt wood pole 
line from St. Thomas to Sarnia will 
be ready for operation sometime 
during the month of November. 

The 110,000 volt transformer sta- 
tion at Sarnia is now practically 
completed and will be ready for the 
heavy winter load. 

* * ae ae 


New 26,400 volt lines are being 
constructed from Essex’ H.T. station 
to Windsor, the present lines being 
inadequate to carry the rapidly 
increasing load. 

ae * * 


Arrangements are being made to 
construct an outdoor type sub- 
station near Kleinburg to take care 
of the Bolton load, and the rural load 
in that district. The station will 
consist of 3-150 kv-a. transformers. 
Bolton and this district are at the 
present time being supplied from the 
Commission’s station at Woodbridge 
at 4,000 volts. 


* * * * 


A new sub-station is being ar- 
ranged for near Mitchell. consisting 
of 1-150 kv-a. outdoor type three 
phase transformer, and also at Till- 
sonburg the Commission has plans 
for a new sub-station consisting of 
3-75 kv-a. single phase outdoor type 
transformers. Both of these stations 
are to take care of the loads in the 


rural power districts. 
* * * * 
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Port Dover is at the present time 
supplied with power over a 4,000 
volt line from Simcoe, and owing to 
the rapid growth of load in that 
Municipality, arrangements are being 
made to extend the 26,000 volt line 
to Port Dover and erect an outdoor 
transforming station having a cap- 
acity of 300kv-a. The existing 4,000 
volt line will be retained in order to 
have a low tension tie between the 
station at Port Dover and Simcoe. 


* * * * 


Owing to improvement work car- 
ried out by the Harbor Board, it 
has been necessary for changes to 
be made in connection with the 
110,000 volt line entering the City 
of.,-Toronto.. -A: new four: ‘circuit 
steel tower line has been erected to 
replace the original two circuit line. 
The conductor is 605,000 cir. mils 
A.CroeR sy. the four circuits, having 
a normal capacity of 250,000 horse- 
power. The towers are extremely 
heavy, and since the line is in such a 
prominent location, the design was 
altered to conform to an “Eiffel” 
effect, to give a more pleasing appear- 
ance. 


St. Lawrence System 


The Council of the Township of 
Russell has forwarded a resolution 
requesting information on the cost 
of service to rural residents, including 
the Police Village of Embrun. 


* * * * 


The Police Trustees of Metcalfe 
have requested estimates on the cost 
of power in conjunction with the 


supply to the Police Village of Rus- 
sell. 
* se * * 


On August 18th, the ratepayers of 
Russell carried by large majorities, 
the by-laws to authorize the Trustees. 
entering into an agreement with the 
Commission for a supply of power > 
and to erect a distribution system. 
It is proposed to supply Russell in 
conjunction with Metcalfe and Em- 
brun, from a 4,000 volt line from 
Chesterville. 

* DE * * 


An extension is under way and 
another extension is proposed to 
supply rural residents in the Martin- 
town Rural Power District. 

* * * * 


Thunder Bay System 


The Commission has recently com- 
pleted the installation of a new out- 
door transformer station. at Bare 
Point for the purpose of serving the 
City ‘of: Port. Arthur. -Thissstatien 
constitutes the last word in con- 
struction of 110,000 volt outdoor 
type, and is similar to the Wiltshire 
and Bridgeman Street station in 
the City of Toronto. The total 
capacity at the present time 1s 
30,000 kv-a, with provision for in- 
stalling an additional bank of trans- 
formers, which will bring the ultimate 
capacity of the station up to 45,000 
kv-a. 

* * * * 


Construction on number 5 unit 
in the Nipigon Power House has 
advanced to a point where it has 
been turned over by its own turbine. 
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Minutes of Meeting of 
Executive Committee 


A meeting of the Executive Com- 
mittee was held at the office of the 
Hydro-Electric Power Commission 
of Ontario, on Wednesday, Septem- 
ber 9, 1925, being called to order by 
the President, Mr. V. S. McIntyre, 
at 2.30 p.m. Others present were 
Messrs.ccR.'. J. Smith, R. H. Starr, 
Work. catton.:.O: “TH. DCOtt se Ge AA 
Walters, J. G. Archibald, NERO 8s 
Phelps, J. R. McLinden, H. G. Hall, 
G. J: Mickler, C. A. Maguire, T. J. 
Hannigan, and S. R. A. Clement, 
Secretary. 

This meeting was called for the 
purpose of considering a proposed 
memorial to Sir Adam Beck, and 
also for a preliminary discussion of 
plans for the Winter Convention of 
the Association. Messrs. T. J. Han- 
nigan and C. A. Maguire outlined a 
proposal that had been made to 
inaugurate a campaign throughout 
the province to establish an endow- 
ment fund for the Byron Sanatorium, 
to be called The Beck Sanatorium, 
the fund to be known as The Beck 
Sanatorium Endowment Memorial. 
It was explained that the campaign 
would be carried out by the Sana- 
torium Board, who desired the sup- 
port of all interested organizations 
in the province. After discussing 
the proposal at some length the 
following resolution was adopted— 


Moved vy Mr. W. R. Catton, 
Seconded vy Mr. R. J. Smith, 
THAT the Executive of the As- 
sociation of Municipal Electrical 
Utilities (of Ontario) approves and 
endorses the suggestion of the Cam- 


paign Committees re Beck Sana- 
torium Endowment Memorial and 
offers the Committee our support 
and co-operation in their campaign 
for this purpose. . 
| CARRIED. 

The Secretary was instructed to 
send a copy of this Resolution to the 
Sanatorium Board. 

Mr. Hannigan reported on the 
progress made by the Superannuation 
Committee. The replies re em- 
ployees had come in satisfactorily 
and that sufficient had been received 
on which to base an actuarial report. 
It was desired, however, to have the 
report based on roo per cent of the 
employees and an effort would be 
made at once to get replies from such 
towns as had not been heard from. 
It is expected to have the actuarial 
report ready for submittal at the 
Winter Convention. 


The Winter Convention of the 
Association was next discussed. The 
Secretary referred to the invitation 
that had been received from London 
to hold the convention there. In 
that the Association had established 
the rule of holding the Winter Con- 
vention at Toronto, it was deemed 
desirable that the practice should be 
continued. It was, therefore, agreed 
that the next convention will be 
held at the King Edward Hotel, 
Toronto, on January 27th and 28th, 
1926. The. Chairman of the>Con- 
vention and Papers Committees were 
instructed to proceed with the pre- 
paration of plans for this convention 
and have everything ready to report 
to the Executive at its next meeting, 
which will be held on November 4th. 


The Chairmen of the other com 
mittees of the Association wer 
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instructed to bring in written reports 
at the Winter Convention. 


The meeting adjourned at 4.00 


p.m. - 


List of Electical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission 
of Ontario in August, 1925. 


Appliances 


CANADIAN WESTINGHOUSE ComM- 
PANY, LimiTED, Hamilton, Ont. 

Stationary Electric Low Oven 
Ranges, Types H-2, HS-1, H8-2; 
cabinet type ranges, Types W, WA, 
WS. 


‘““Westinghouse.”’ 
* * * * 
Hospart MANUFACTURING Co., 


173 King. St. E., Toronto. 
‘‘Hobart’’ Electric Meat Choppers; 
Cake Mixers; Food Cutter. 
* * * * 
THe McCriary MANUFACTURING 
Goirvondon=®iOnt. 
Portable, Fireless Electric Cooker. 
* * * * 
DuRABLE ELEcTRIC APPLIANCE 
Cor, 681 Jarvis St. rloronto. 
Reflector type Electric Air Heat- 
ers. 
Stationary, Bathroom type Elec- 
tric Air Heaters, Cat. No. 106. 


* * * * 


NoRTHERN ELECTRIC COMPANY, 
2835 North Western Ave., Chicago, 
Ill. 

‘“‘Northern Service’? Curling Irons, 
Types 5s and 77; Soldering Iron, 
No. 9g. 

* * * * 

ONWARD MANUFACTURING Com- 
PANY, LIMITED, (Submittor), Kitch- 
ener, Ont. 


EuREKA VACUUM CLEANER CoM- 
PANY, Inc., (Mfr.), Hamilton and 
Dewey Avenues, Detroit, Mich. 

“Bureka’’ Portable Electric Vacu- 
um Cleaner. 

* * * * 

RussELL ELECTRIC COMPANY, 340 
West Huron St., Chicago, Ill. 

Electric Curling Irons, Cat. Nos. 
3, 5, ‘Flapper’, ‘‘Flapper Special’. 


‘““Rex’’ Electric Waver. 
* * * * 


Fittings 


*Hart & HEGEMAN Mee. Co. THE, 
(Submittor), 342 Capitol Ave., Hart- 
ford,.4.Conn. 

Paiste Cou He i viice: 
Arch St., Philadelphia, Pa. 

Receptacles for Attachment Plugs 
& Plugs (as listed on Underwriters’ 
Laboratories card, dated July 24, 


1925). 


3201 


* * * * 


*Pass & Seymour INc., Solvay, 
NES 
Receptacles for Attachment Plugs, 


Cat. Nos. 1510, 1520. /"P., Se 
* * * * 
*Unwion Exvectric Co., (Mfr.), 
Trenton, N.J. 


A. L. Wywnston, Jr., . LIMITED, 
(Submittor), 77 York St., Toronto. 


“U_E.Co.”’ Fuseless Rosettes, Cat- | 


Nos. 763-68 incl. 


“5 
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_ Switches 


CANADIAN GENERAL ELeEctTrRIC 
CoMPANY, LIMITED, Peterborough, 
Ont. 

Auto-Transformer Starters. 

Type C.R. 1034 hand-operated 
Compensators. 

Type C.R. 7os2A and C.R. 7052A2 
Automatic Compensators. 


DypemC R-\ 7os2.-Br Automatic . 


Compensators. 
* * tS * 


MoE.LLER Switcu Box Bars Com- 
PANY, (Submittor), s9 Dundas Die 
London, Ont. 

Taytor Exectric Mpc. Co., 
Limitep, (Mfr.), 526 Adelaide St., 
London, Ont. 

Support for Switch Boxes. ‘‘T.E.” 


* * * * 


*ALLEN-BRADLEY Co., Milwaukee, 
Wis. 

Semi-automatic starter for poly- 
phase motors, Type H-18s2. 


* * * * 


“GENERAL ELeEctrIc Co., Wiring 
Supplies Division, (Mfr.), Bridge- 


port, Cohn. 
CANADIAN GENERAL ELECTRIC 
Company, LimirTep, (Submittor), 


King and Simcoe Sts.., Toronto, Ont. 

Combination Snap Switches and 
Fuses, Cat. Nos. 27682, 61179, 88984, 
GE116, GEo933. Special fuse 3 amps, 
600 V., Cat. No. 28839. 


Door Switches, Single-pole, ‘““G.E.” 


“Cat. Nos. GE273-74, GE244802. 


Fixture Switches, Single-pole, 
“G.E.” Cat. Nos. GEsso, GEs6z2. 

Pendant Switches, Single-pole, 
push, ““G.E 2’. Cats ‘Nos. GEss8, 
GE565, GE683, GE1301, GE1s584. 

Surface Switches (As listed on 


. Underwriters’ Laboratories cards, 


dated March 24, 1925, and August 3, 
1923). ' 
Surface Snap Switch Sub-bases, 
porcelain. Cat. Nos. 60938-3909, GE- 
761. 

Miscellaneous Switches, Tumbler 
Type, Cat. Nos. 218910, 219528, 
219520. 

* * * * 

*MutuaL Evecrric & MACHINE 
Co., 7610 Jos. Campau Ave., De- 
troit, Mich. . 

Enclosed Switches (As listed on 
Underwriters’ Laboratories cards, 
dated July 8, July 9 and July tro, 
1925). | 

* * 2k * 
“I RANE Co., THe La Crosse, Wis. 
Automatic Switch, Float Type. 


* * ok * 
* TREY TILE MAcHINE Works, 
Reading, Pa. 


Oil Break Switch, N on-Automatic. 


* * * * 


Lighting Devices 


CANADIAN Kopak Co., LIMITED, 
Toronto, Ont. 
Safelights and indirect light boxes 
of sheet metal—portable type. 
* * * * 


THE PaIRPOINT CORPORATION 
New Bedford, Mass. 

Portable Electric Lamps. ‘‘Pair- 
point” or “P’”’ enclosed in diamond. 


* * * * 


RoMAN Statuary Co., 551 Rich- 


‘mond St., London, Ont. 


Portable Electric Lamps. “R.S.” 


* * * * 

*These devices are under the 

Underwriters’ Laboratories re-exam- 
ination or label service. 


/ 
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Hydro Lamps 


This fall we expect a big Hydro Lamp Season 


Hydro Lamps are Better 
and More Popular than ever. 


Guaranteed tor 1500 Hours 


If you are interested in promoting better 
lighting for industrial and commercial con- 
sumers write for information on our new 
lighting campaign which will be launched 


very soon. 


SALES DEPARTMENT 


H. E. P. C. or ONTARIO 


i ait 
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Courtesy Pays 


¢N speaking to the Bulletin, the new Chairman of the Hydro- 
Electric Power Commission of Ontario, Mr. Charles A. 
» Magrath, said: ‘Practically my first introduction to my 

duties in connection with this great hydro-electric under- 
taking came in the form of a letter from a friend in another country 
who had recently been shown through one of our large generating 
plants. In his letter he speaks about a place where ‘terrific forces 
are brewed with a strange absence of noise of fuss’, and states how 
fortunate he and his party considered themselves to be guided 
through the intricacies of the plant by a young man whose ‘knowl- 
edge of technique and ability to explain were only equalled by his 


eb O94 


perfect manners and tact. 
“I have always heard’, continued Mr. Magrath, “of the 


loyalty of the employees of this great organization—an organiza- 


tion, as I understand it, that bends all its energy to the rendering 
of efficient service to the people of the province of Ontario. The 
Commission itself and the staff have a common object, and I know 
that all employees will appreciate what a great pleasure it is to me 


personally to find myself associated with them in this work, and 


to have received at the outset such a splendid testimonial, which 
ended up with ‘if your staff are all of this quality you have a fine 


A 


team . 
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Visit of Delegation 
from Irish Free State 


MONG the recent visitors 
to the Commission was a 
delegation from the Irish 
Free State in the persons 

of the Honourable Patrick McMil- 

ligan, Minister for Industry and 

Commerce, and the Honourable 

Gordon Campbell. The Irish Free 

State is proceeding with a hydro- 

electric development on the Shannon 

River, the power to be generated 

and distributed under State control. 

The object of the visit was to study 

the plan followed by the Commission, 

looking for suggestions that might 
be applied to their development. 

It was explained that during the 
war, German Engineers came to 
Ireland and advised that the power 
development on the Shannon River 
was quite a feasible proposition, 
though apparently little mention 
was made of the economic side of the 
question of development. Contracts 
have been let for the construction 
of the necessary dams, canals and 
concrete work in connection with 
the initial power development in 
which it is proposed to install three 
units of 30,000 h.p. each. The re- 
port, under which the development 


is being made, states that the plant | 


may be increased up to a capacity of 
150,000 h.p. by the installation of 
additional storage on the river. 

It was stated that the total con- 
sumption in the Free State at the 
present time, including power sup- 
plied by privately and municipally 
owned plants is 55,000,000 kilowatt 
hours per year, or approximately 
17.5 kilowatt hours per CAnite ae 
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is estimated that the output of the 
first installation of 90,000 h.p. will 
be 110,000,000 kilowatt hours per 
annum, and the delegation con- 
sidered that within a few years, the 
consumption per capita could be in- 
creased sufficiently to consume all 
of the power generated by this de- 
velopment. 

The head under which the plant 
will operate is 98.5 feet and the esti- 
mated cost of the work to be done 
under the contracts already let is 
$10,000,000 to $12,000,000. Con- 
tracts for the generating station, 
equipment, transmission lines, trans- 
former stations, distribution systems 
and other plant must be added to 
this amount. The estimated cost 
of power generated in this plant at 
the bus bars is 0.84c per kilowatt 
hour, and at Dublin, Limerick and 
Cork transformer stations at 110,000 
volts, 1.06c per kilowatt hour. 

After the interview at the office 
the delegation went to Niagara Falls 
and inspected the Queenston-Chip- 
pawa development. 
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Beck Memorial Endowment. 


The Queen Alexandra Sanatorium 


PEARLY twenty years of 
amazing activity, product- 
ive of results that find no 
parallel in Ontario’s history, 
have left in the minds of the people 
of this province, a picture of the late 
Sir Adam Beck, as the incomparably 
resourceful and aggressive leader of 
a great popular, though commercial 
cause; a dynamic power whose last 
ounce of courage, enterprise and 
capacity were expended in the one 
great work of Hydro. 

With municipal ownership as his 
wand he tapped the rock of fame, 
though not of self-aggrandizement : 
banded together in mighty strength 
the people of more than 300 com- 
munities; and created as servant of 
the people, and the pulse of which, 
the colossal electric generating and 
distributing systems of the Hydro 
Electric Power Commission of Ont- 
ario, in which more than a quarter 
of a billion dollars have been so 
successfully invested. 


To the public at large, to parlia- 


_mentarians, leaders of industry, fin- 


anciers, newspaper editors, in fact 
to nearly all with whom he came in 
contact, he was distinguished as the 
founder of hydro, the'‘hydro knight.” 

Possibly because these great com- 
mercial activities dominated his car- 
eer few, until his death, caught a 
glimpse of the other Beck: still the 
human dynamo, still the tireless 
public servant, but in this different 
field a Beck of the tenderest and 
most compassionate character, the 
friend of the poor and afflicted, the 
leader of another great crusade—the 
war against tuberculosis. 

Between fifteen and twenty years 
ago, when Sir Adam, then recently 
elected to the legislative assembly, 
had struck his strenuous stride in 
the campaign for the establishment 
and development of the Niagara 
power system his most intimate 
friends became aware that a great 
shadow had darkened his domestic 


Reception Hospital, 


352 


THE BULLETIN 


HELL 


Children’s Preventorium. 


life. Not long afterward he and 
Lady Beck left with their little child 
for Europe, hoping that through the 
aid of eminent specialists and far off 
sanatoria the threatened health of 
their daughter might be restored. 

Therein was providentially sewn 
the seed of a phase of Ontario’s war 
against tuberculosis that has since 
been acclaimed with fervent appre- 
ciation by actually thousands of suf- 
ferers, and by the great internation- 
al, national and provincial organiza- 
tions: banded together in the war 
against the white plague. 

Sir Adam spared no resource at 
his command to expel the grim in- 
vader from his own household, but 
his magnificent propensity to serve 
his fellow man forbade him to stop 
when his own end had been achieved. 

Though burdened with the great 


public responsibilities which he had 
assumed in the establishment of the 
Hydro Electric Power System, he 
organized a group of associates in 
a new body to bring to the people of 
Ontario all that science has achieved 
in combatting tuberculosis. 

The strings of his own purse were 
generously unloosed and with con- 
tributions running high in the thous- 
ands of dollars both he and Lady 
Beck inaugurated the movement 
that has since spread its manifold 
benefits to the people of practically 
every county and every district of 
old and new Ontario. 

Therein was the genesis of Queen 
Alexandra Sanatorium for the Tuber- 
culous, an institution serving the 
whole of the province, which today 
represents an investment of more 
than three quarters of a million dol- 


New Pavilion. 
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lars, and an actual value far in excess 
of that amount. 

With the same genius for swift 
achievement that marked his leader- 
ship of the hydro movement, Sir 
Adam, as president of the sanatorium 
expanded its capacity and its use- 
fulness. Time after time he poured 
into its building and maintenance 
funds, contributions in the tens of 
thousands, reaching an aggregate 
exceeding his whole salary from the 
hydro chairmanship for years on end. 

New buildings sprung up as the 
victims of the dread disease flocked 
in increasing numbers to gain the 
benefits of this great institution. 
More new buildings enlarged the 
Scope and usefulness of the Queen 
Alexandra Sanatorium during the 
war, when hundreds of Canada’s 
gassed and health-wrecked heroes 
returned from the battlefields of 
France and Belgium. Always, it 
seemed, still greater pressure from 
those in need, yet never anything 
but an eager hand to suffering men, 
women and children. 


First the administration buildings, 
and a series of “‘shacks”’ formally 
opened by Earl Grey, then Governor 
General of Canada, on April 5, 1970: 

Next the Preventorium, for child- 
ren threatened with tuberculosis, 
opened June 4, 1914 by Sir John S. 
Gibson, then Lieutenant Governor 
of Ontario. | 

Then the great, model reception 
hospital, officially opened January 21, 
1918, by the. Duke of Devonshire, 
then Governor General of Canada, 
and the Vocational Training School 
and recreation auditorium opened in 
the following July by Sir James 
Lougheed, as Minister of the De- 
partment of Soldier’s Civil Re- 
Establishment. 

Next a large capacity model pavi- 
ion provided especially to minister to 
tuberculous soldiers who returned to 
Canada in the final period of the 
war and in the post-war demobiliza- 
tion years. 

But perhaps of greater interest 
than the rest, was the Marion Beck 
Nurses Home, provided as the gift 


Marion Beck Nurses Home. 
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Vocational Hall. 


of Sir Adam and Lady Beck. Sir 
Adam’s death recalled to many one 
of the incidents of the hydro knight’s 
career which revealed in striking 
manner the tender and compassion- 
ate aspect of his dynamic nature. 

Sir James Lougheed and other 
distinguished visitors to the sana- 
torium had officiated, in the pres- 
ence of some thousands of people, at 
the opening of new buildings pro- 
vided for the reception of disabled 
soldiers from overseas, while Sir 
Adam and Lady Beck had gone to 
participate in a little incidental cere- 
mony at the new nurses’ home. In 
the presence’ of a comparatively 
small group Sir Adam ascended the 
steps of the main entrance, and with 
Lady Beck at his side undertook to 
read the formal deed of gift. To the 
great surprise of those who were 
familiar with Sir Adam’s competence 
on the public platform, his strong 
voice quavered, tears came to his 
eyes and as he read the single sent- 


ence of the simple document his 
emotions overwhelmed him and he 
was unable to goon. Inthat drama- 
tic moment Lady Beck stepped to 
his side, took the document from his 
hand, and in tense and trembling 
tones read on:—‘‘given in gratitude 
to God for the complete restoration 
to health of our daughter who was 
threatened with a serious illness.” 

Even to those most intimately 
associated with Sir Adam in his 
work on behalf of the tuberculous 
of Ontario this was the first intima- 
tion of the circumstance that drew 
him to the support of this philan- 
thropic. cause. | 

When, under the burden of multi- 
fold public services, his health failed 
and he learned at John Hopkins 
Hospital in Baltimore that a fatal 
illness had seized him, Sir Adam’s 
interest in sufferers from tuberculosis 
became intensified. A few weeks 
before he had undertaken personally | 
to raise an endowment fund to in- 


od 
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sure, as he so often said, that the 
doors should never be closed against 
any poor sufferer from tuberculosis. 


With every brief accretion of 
strength he wrote to his friends and 
associates in Ontario urging them 
on to the completion of this great 
humanitarian effort, 

Then from his death bed the 
stricken knight of the people laid 
upon all who acknowledge an ap- 
preciation of his great service to’ -his 
province, the obligation not to falter 
in this appealing cause. 

To those at his bedside not long 
before his death Sir Adam with all 
the earnestness his failing strength 
could muster, gave voice to his one 
great regret. “I had hoped,’ he 
said, ‘‘to live to see an endowment 
fund provided for Queen Alexandra 
Sanatorium. To the people of 
Ontario I entrust those poor sufferers 
from tuberculosis, who in their 


affliction turn to my beloved ‘san’ 


for help. Never close the door 
against them.”’ 


Responding to that injunction 
the province-wide organization which 
has undertaken to raise the $500,000 
Beck Memorial Endowment will con- 
duct an intensive canvass through- 
out Ontario from November 20 to 
November 28. 


His Honor Col. Henry Cockshutt, 


Lieutenant Governor of the province,:: 


who is an officer of the Canadian 
Association for the Prevention of 
Tuberculosis, has accepted the hon- 
orary presidency. Hon. G. Howard 
Ferguson and W.E.N.Sinclair, leader 
of the provincial Liberal opposition 
likewise are actively enlisted in the 
vigorous headquarters organization, 


ranking as honorary vice-presidents. 

Vira Se Magrath, Sir Adam’s 
successor in the chairmanship of the 
Ontario Hydro Electric Power Com- 
mission, has accepted another of Sir 
Adam’s great responsibilities in as- 
suming the chairmanship of the 
provincial committee. Mayors and 
civic officials, men and women promi- 
nent in the life of Ontario in every 
part of the province have joined in 
the great crusade, determined that 
Sir Adam’s dying wish shall not be 
denied, and as Mr. Magrath has 
stated, that Ontario shall honor the 
memory of her great champion in 
taking up his fight on behalf of 
sufferers from tuberculosis, 


Summarized statements of Queen 
Alexandra Sanatorium since its es- 
tablishment afford proof of the hard 
truth that the victims of the white 
plague in many cases languish under 
the double burden of disease and 
poverty. Every third man, woman 
and child admitted to Queen Alex- 
andra Sanatorium since its inception 
has been unable to pay even the 
bare cost of treatment. | Approxi- 
mately 1,400 sufferers have been 
taken in and given the benefit of the 
most advanced treatment science 
has yet devised, though they have 
been unable to offer any other return 
to the association than their prayer- 
ful thanks. In this manner deficits 
of $163,716.07 have been incurred in 
operating, but under the presidency 
of Sir Adam Beck such deficits were 
never the occasion of any great dis- 
may. Now however that Sir Adam’s 
post has been vacated by death the 
endowment becomes an essential if 
Ontario’s war against the white 
plague is to be carried on. 
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Children taking the Sun Treatment. 


Since the first announcement of 
the formation of the organization to 
raise the Beck Memorial Endow- 
ment numerous letters of encourage- 
ment and approval have been re- 
ceived from those best qualified to 
judge of the merits of this appeal. 

“T do not need to remind you,’ 
states W. C. Arnold, M.D., director 
of medical services of the Depart- 
ment of Soldiers’ Civil Re-Establish- 
ment at Ottawa, ‘‘of the very close 
relationship maintained since the 
war by this Department with all 
the larger sanatoria in Canada, 
nor of the fact that The Queen 
Alexandra Sanatorium has treated 
a greater number of our patients 
than has any other institution in 
the Dominion. It may therefore 
be opportune for me to state that the 
Department looks back on the work 
of your sanatorium with unmixed 


) 


pleasure, feeling not only that the 
results attained have been excellent 
in every particular, but in addition 
that you and your staff have been 
unceasing in your efforts to break 
new ground wherever possible, and 
to keep your treatment up to the 
highest standard.” 

The allusion to the work of the 
Queen Alexandra Sanatorium in med- 
ical research, and in the preventive 
war carried on against tuberculosis 
in every part of Ontario has an echo 
in the letter of Dr. R. E. Wodehouse 
of the Canadian Tuberculosis As- 
sociation, 

“You have one of the best sana- 
toria in Canada’ says Dr. Wode- 
house, who is an officer of the Feder- 
al Department of Public Health,” 
and you have probably done more 
practical research work than any 
other institution in Canada, in re- 
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gard to tuberculosis in recent years. 
It is very fitting that the people 
should respond to this worthy mem- 
orial to the late Sir Adam Beck.” 

Medical ethics forbid more de- 
tailed allusion to the research work 
of the sanatorium though public 
interest in such scientific endeavor 
has become so vital since Dr. Bant- 
ing’s discovery of the insulin treat- 
ment for the diabetes. Yet those 
who knew Sir Adam Beck have con- 
fidence that his comprehensive plan 
spreads far beyond remedial treat- 
ment or even preventive work. The 
Beck Memorial Endowment will 
serve in part to swell the small 
stream of dollars that has gone into 
the research laboratories of the sana- 
torium, upon which the eyes of the 
medical profession are already turn- 
ed: 

Mr. Magrath’s announcement of 
his acceptance of the chairmanship 
of the provincial committee of the 
endowment campaign summarizes 
the considerations which impelled 
him to undertake this work. He said: 


“I have accepted the chairman- 
ship of the provincial committee of 
the Beck Memorial Endowment for 
the Queen Alexandra Sanatorium, 
because I believe we can honor the 
memory of the late Sir Adam Beck 
in no more appropriate way than by 
insuring the perpetuation and widest 
usefulness of that institution which 
he and Lady Beck founded, and to 
which they gave so much of time, 
money and self-sacrificing devotion. 

“During his last illness he re- 
peatedly urged that an endowment 
be raised to provide additional in- 
come which would help to bridge 
the difference between the amount 
patients cared for were able to pay 
and the actual cost of maintenance. 
Shortly before his death Sir Adam 
gave the initial $10,000 to start 
this fund. On the basis of the pres- 
ent capacity and work of the sana- 
torium this difference amounts to 
from $25,000 to $35,000 annually. 

“It is due to the wise leadership 
of Sir Adam who was the sanatori- 
um’s president from its foundation 


Preventorium Schoolroom. 
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to the time of his death, that this 
institution has grown into a place 
where medical experts in the treat- 
ment and prevention of tuberculosis 
proclaim it one of the finest, most 
ideally situated and best equipped 
institutions of its kind on the 
American continent. Its great ser- 
vice of health and healing, its leader- 
ship in preventive work, its efforts 
in modern research and training, in 
the treatment and care of tuber- 
culosis, are felt throughout the en- 
tire province which it serves. At 
the present time there are 296 
patients at the sanatorium. Every 
section of the province is represented 
in the list of those who are being 
helped back to health. The city of 
Toronto is represented by 52, Lon- 
don by 57, and 187 are from widely 
scattered sections. Because there- 
fore of the province-wide service 


of this institution the opportunity 


will be given to all sections to con- 
tribute to this fund during the 
campaign. 


“Sir Adam Beck can no longer 
lead forward this work. He has 
thrown the torch to us. In carrying 
it the people of this province will 
not only honor his memory, but will 
give the light of hope, health and 
healing to thousands who suffer 
with this dread disease, and will 
carry forward the war to stamp out 
tuberculosis. 


‘“‘Our committee will ask that those 
who lead in the business and pro- 
fessional life of the various munici- 
palities throughout the province 
join hands with us in a concerted 
effort to raise this memorial endow- 
ment fund during the period of 
November 20 to November 28.” 
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Relay Practice and Operating Troubles 
on Transmission Lines. 


By D. A. McKenzie, Assistant Engineer, 
Operating Dept., H.E.P.C. of Ont. 


(Paper read before Toronto Section, A.I.E.E. Feb. 13 T0252) 


'{T is not within the scope of this 
|. paper to go into the matter of 
the design of relay protective 
schemes, but it is the intention 
to discuss some of the schemes and 
devices which have been in service 
together with the troubles which were 
experienced with them. 

It is hoped that the brief outline 
to be given will provide a basis for 
considerable discussion and that we 
shall have the benefit of the experi- 
ence of many others. 


It is comparatively easy to specify 


what is required of a relay protective 
scheme but reference to the techni- 
cal press will disclose the unanimous 
opinion among the members of the 
profession, that the problems in con- 
nection therewith have not been 
solved. A rather considerable part 
of the A.I.E.E. meeting at Lake 
Placid in June 1919 was taken up 


in the discussion of Transmission 


Line Protection and several large 
and energetic committees have been 
working on the problem since that 
time, gathering data regarding the 
present practices of most of the im- 
portant operating companies, and the 
success they are having with the 
equipment in use. It is expected, 
that the data thus obtained will be 
supplied to the profession at large— 
in the shape of the ‘“‘Relay Hand- 
book’’—which has been promised for 


delivery shortly. It remains to be 
seen whether it has been possible to 
find a sufficient number of points of 
agreement in the practices of the 
various companies investigated, to 
enable them to formulate definite 
rules for even the simpler transmis- 
sion systems. While it is quite evi- 
dent that the matter of applying 
relay protection—or in other words— 
giving the best possible service to the 
consumer—should be considered: in 
the design of the transmission system, 
it frequently happens that the trans- 
mission system has already been 
built, and it is now the problem to 
give as good service from it as possi- 
ble and the most suitable of the com- 
paratively few protective devices 
must be applied in the manner to do 
the most good. Their inherent limi- 
tations are generally recognized— 
but must be accepted—for the same 
reason that the system of lines is-. 
accepted—there is nothing else avail- 
able. Moreover it would appear 
that the demand for electric service 
is increasing so quickly, that the 
necessity for even larger power 
plants, interconnection between sys- 
tems, multiplicity of feeders, etc.— 
in an effort to make the best use of 
whatever diversity there may be 
between loads, is advancing the prob- 
lem of relay protection faster than 
the developments in that art can 


360 THE BULLETIN 
ATVI UNL 


follow. Some devices—such as diff- 
erential protection—have been ap- 
plied to the station equipment— 
generators—transformers and buses 
—in order to remove these definitely 
from requiring consideration when 
dealing with the line protection. 
These have helped somewhat in sim- 
plifying this problem, and where 
economically possible, the idea is 
being extended to the lines them- 
salves. 

A brief discussion of the standard 
equipment available for use in the 
various protective schemes will possi- 
bly indicate the difficulties the oper- 
ating man is likely to experience after 
the designing engineer has applied 
the available standard equipment to 
the line layout which is probably the 
result of extension after extension to 
meet the demands for a supply of 
power, and which was also quite 
probably built without having any 
attention paid to the matter of pro- 
tecting it. 

The first type of protection on cir- 
cuits, was undoubtedly some type of 
fuse, and it is frequently necessary, 
or at least desirable—to make use of 
this device even now. While this 
device—at first sight—appears as 
simple as it is possible to conceive 
there still remains the difficulty that 
the characteristic operating curve or 
even the same type of fuse—does not 
remain the same for different current 
capacities—nor for the different vol- 
tage ranges. Add to this, the fact 
that each of the several different 
manufacturers use different fusible 
elements and apply them differently, 
and it will be seen that it is next to 
impossible to expect to obtain proper 
selective action where even these 


simple devices are used, unless a very 
considerable operating margin be- 
tween fuses in series is permissible. 
Considerable research work in this 
matter is justified and if consistently 
similar characteristic curves may be 
secured between the various current 
and voltage ratings of any particular 
type, it would undoubtedly be advis- 
able to use that type exclusively on 
any one system—regardless of cost. 

As demands for service become 
more important—oil breakers are 
used for circuit protection. These 
devices were given—originally—the 
same function as the fuses—to open 
the circuit when an excess current 
flowed. This was accomplished by 
means of a solenoid placed directly 
in the circuit, with the plunger of this 
solenoid arranged to operate a toggle 
in the breaker mechanism and thus 
open it—or to close a contact where- 
by an auxiliary source of power 
would trip the breaker. For the 
lower voltages—this solenoid was 
generally mounted directly in the 
breaker tank, while for the higher 
voltages the solenoid is mounted on 
suitable insulation and transmits its 
motion by means of a long insulating 
cord or rod. This scheme has even 
been applied to horn gap air break 
switches. It will be evident at once 
however, that this scheme has a very 
serious drawback in that it is very 
difficult to make certain that it is 
actually in an operating condition, 
and if so, the value at which it will 
operate can not be very definitely 
known or adjusted. Where applied 
in single circuit lines—there is no 
source of power available when the 
apparatus is made dead for inspection 
and adjustment and without having 
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been tested by the actual passing of 
current through it, it is quite possible 
that some increase in friction or the 
fact that some part is out of align- 
ment may render the entire device 
inoperative. 

The next step forward is probably 
the use of a current transformer in 
the line—supplying an insulated trip 
coil which operates the toggle mech- 
anism of the switch. These had also 
the objection that they could hardly 
be satisfactorily tested—though a 
considerable amount of intervening 
mechanical apparatus was eliminated 
and the probability of operation was 
greatly increased. In an effort to 
limit or fix the operating character- 
istic of this device—fuses were later 
used to shunt the trip coil. In those 
days, fuses represented the most 
reliable and satisfactory means for 
limiting the amounts of current. 
This was quite satisfactory for the 
systems then in-use but as these in- 
creased in magnitude, it was found 
that proper selective operation was 
notobtainable and that more denfi- 
ite information was required regard- 
ing operating times. 

A further device—or relay—was 
then interposed between the current 
transformer and the operating or 
trip coil on the breaker. The first 
function of these relays was of course 
to fulfill the same functions as had 
been previously carried out by the 
trip coils—that is, to take care of 
overload conditions—but now many 
other functions are performed. While 
the first of these overload relays were 
instantaneous in operation it was 
quickly found that it would be desir- 
able to introduce elements in them 
which would control the speed of 


operation and thus the time limit de- 
vice was applied. The first relays 
were, of course, of the simplest and 
most rugged type, the familiar solen- 
oid. Time limits were introduced by 
opposing the operation of this plung- 
er by different devices; on this con- 
tinent the favorite device being a 
leather bellows with an adjustable 
air vent. In its simplest form, it 
will readily be seen that this device 
would have an inverse time charac- 
teristic. The greater the force the 
shorter the time—which was still 
very similar to the characteristic 
curve of the old fuse. This was 
satisfactory until with larger amounts 
of power, one got far enough out on 
the curve so that the time was so 
short as to be practically instantan- 
eous and with several relays in tan- 
dem it was impossible to get proper 
sequence of operation. A defnite 
time element was then desired on 
some of the relays and this was ob- 
tained by having the solenoid plunger 
act against a spring—which it would 
compress and which would require 
a certain—fairly constant time to 
compress the bellows. Later it was 
considered that it would be desirable 
to combine both of these ideas and 
obtain a relay which would operate 
in gradually decreasing times with 
increasing current—down to a cer- 
tain time limit—beyond which the 
time element remains constant. This 
characteristic was obtained by the 
use of a small saturating iron core 
reactor in parallel with the coil of the 
relay. Not many of these were pro- 
duced, as the necessity for greater 
accuracy in the time elements elim- 
inated the old bellows elements, and 
a small repulsion motor type of relay 
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appeared—which had a fairly con- 
stant speed above certain currents. 
This motor carried its contacting 
device over various distances of 
travel to produce the different mini- 
mum time limits. This type has 
also been superseded by a much 
higher grade of relay—which ap- 
proaches the switchboard instru- 
ment in refinement and accuracy— 
the induction relay which is the 
present standard. 


It would appear that there is little 
probability of any further develop- 
ment in this line, as these can be 
relied upon to operate in a fairly 
definite number of cycles and 1s 
generally speaking—a quite rugged 
instrument, remaining in adjustment 
for satisfactory periods. Also the 
tendency, with the constantly in- 
_ creasing maze of interconnections 
and magnitudes of power, is to use 
some other function of the faulty 
circuit to determine whether the 
section shall be disconnected or not. 
It will be obvious that when several 
sections are in series, the excess cur- 
rent to any fault must traverse all 
intervening sections between the 
fault and the source of power. If 
these sections were sufficiently long 
that the impedance of the circuit 
could be relied upon to sufficiently 
reduce the available short circuit 
current, it might be possible to grade 
these excess current relays by means 
of their operating current values, to 
give selective action, but this would 
require circuits with excessive regu- 
lation in service, and with varying 
generator capacity in service and 
different types of faults to be con- 
sidered, it is not feasible to do this. 
Grading them by means of the 


definite minimum time elements is 
feasible—though not always satis- 
factory—where only a few sections 
are in series. When sufficient mar- 
gin between operating times is al- 
lowed to permit of breakers opening 
and clearing the circuit (at least 1-3 


second, and generally % second) it 


will be seen that the operating time 
of the breakers nearest the source of 
power soon becomes excessive, and 
with faults in those sections the 
am)unts of damage will become 
enormous. In fact, more than pne 
engineer has advanced the require- 
ment that as the fault becomes closer 
to the source of power, so should the 
period of time that it is permitted to 
exist become shorter. The relay 
engineers have therefore combined 
with this excess current relay,—a 
device which is intended to limit its 
field of action to the line section in 
which it is connected. This is done 
by means of a v>ltage element which 
prevents the relay from operating 
unless the system voltage drops by 
an amount which would correspond 
to a fault within the distance from 
this relay for which it is adjusted. 
Faults at a greater distance would not 
lower the voltage at this point suffic- 
iently to permit of its operation. 
These relays are known as distance 
or impedance relays. They have 
only been available for general use 
for a short time and reliable infor- 
mation regarding performance under 
operating conditions is not available. 
The idea being novel and the field of 
application being not properly under- 
stood, it is believed that attempts 
have been made to use these devices 
in many places which did not carry 
all of the necessary factors. This 
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may account for some of the reports 
regarding unsatisfactory operation. 
The principle is so valuable however, 


that there is no doubt but that the 


idea will be developed, or settings 
adjusted, until satisfactory operation 
is secured from the equipment. 


This idea of rendering the relay 
equipment on a certain section entire- 
ly inoperative during trouble in other 
sections has led to the development 
of other types of relays, the first of 
these being the reverse current or 
reverse power relay—later called 
directional relays. The first form 
of this relay—using the simple solen- 
oid—with both a current coil and a 
voltage coil in the solenoid—with 
their fluxes in the same direction 
when the current was flowing in the 


direction it was desired to have the 


breaker trip and in opposition with 
the current reversed—was not used 
very widely—and the same may be 
said of the first of the induction 
types. These both had the property 
that even with current flowing in the 
normal direction, they would operate 
if the amount of current was great 
enough to overpower the effect of the 
normal line voltage, and with grow- 
ing plants, the quantity of current 
soon became ample. A dynamometer 
wattmeter type was then developed 
—but having inherent shortc »mings 
such as requiring appreciable vol- 
tages, etc., it has also been practically 
abandoned. The induction type of 
wattmeter has been developed to 
make a fairly satisfactory directional 
relay—operative with very low val- 
ues of current and power factor. 
Some of these include within them 
excess current relays—which have 
inverse definite time limit operating 
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characteristic—while another manu- 
facturing company insists that all 
three elements for any line should be 
operative on a single shaft, since 
during fault conditions it is quite 
possible to have the current in certain 
phases of the circuit flowing away 
from the fault—but the combined 
effect of the power indications on all 
three phases might reasonably be 
expected to indicate towards the 
fault. However, even this is not 
always true with heavily loaded 
lines—and conditions whereby the 
fault current may be limited. Inthe 
use of these relays, considerable care 
is taken to choose potentials which 
may be as much undisturbed as 
possible by the fault current, in order 
to have conditions as favorable as 
possible for operation. Moreover, 
some companies go to considerable 
expense in the installation of separate 
transformers for each phase, in order 
to eliminate the possibility of wrong 
or faulty operation of the relays due 
to incorrect potential being supplied | 
to them. 


Still considering each circuit. sec- 
tion as being protected individually 
—some companies have found it 
necessary on their most important 
circuits at least—to go to the expense 
of differential protective schemes. 
The simplest of these involves the 
use of instantaneous overload relays 
of the solenoid type, which are con- 
nected in the secondary circuits of 
current transformers located at each 
end of the circuit to be protected. 
Pilot wires are necessary for the full 
length of the circuit to interconnect 
the current transformers and _ this 
makes this scheme very expensive. 
One attempt was originally made to 
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protect the 110 kv. lines of the Hydro 
Electric Power Commission in this 
way, but after a few faulty operations 
the scheme was discontinued, before 
the reasons for failure were definitely 
ascertained. Where the expense of 
the pilot wires can be justified by the 
importance of the circuit to be pro- 
tected, it is believed that this scheme 
will be found very satisfactory. It 
provides instantaneous operation in 
the event of a fault—thus acting 
before excessive current values are 
likely to be reached and reducing 
the strain on breakers—amount of 
damage done, etc., and is entirely 
inoperative in trouble in adjacent 
external circuits. 


A somewhat similar protection 1s 
obtained by some companies by what 
is known as the split conductor 
principle. This scheme is also quite 
expensive but one operating com- 
pany had adopted it very extensively. 
It is generally used on underground 
cable and, as its name implies— 
consists of two conductors per phase. 
These two conductors have only a 
very light insulation between them 
throughout their length but have 
regular phase insulation between 
their combination and the two ad- 
jacent phase combinations. Unbal- 
ancing reactors are used in these 
splits at each end to provide for 
operations with fault conditions near 
each end of the circuit and very 
sensitive instantaneous relays are 
used. This scheme might more pro- 
perly be called balanced protection 
rather than differential. 


The use of two or more similar 
line sections in parallel permits of 
various schemes of balancing between 
the circuits being used. The simple 


solenoid or plunger type of relay is 
used and instantaneous operation is 
secured. These schemes have also 
the great virtue of not requiring the 
introduction of potential which re- 
sults in more reliable operation and 
in more rugged equipment and the 
elimination of considerable auxiliary 
equipment. Very successful opera- 
tion has been secured from many 
applications of this scheme—but 
some instances of failure are on 
record—these resulting from the fact 
that certain conditions necessary to 
their successful application are not 
fulfilled. Some additional develop- 
ment work on the various relays 
available for this class of protection— 
would also appear desirable—for in- 
stance—one company had developed 
the instrument type—or induction 
principle to this type of protection 
obtaining many desirable features— 
but they have neglected to bring out 
separate leads for the trip circuits— 
thus limiting its application and 
interfering with its general value. 

Auxiliary relays to give definite 
time limits have been built on several 
different principles—viz., solenoids— 
operating through a spring against 
a bellows—similar to the primary 
definite time limit relay, weights 
operating against special air or 
liquid dash-pots, and clock work 
mechanisms—or gear driven fans. 
These are still used in a few special 
cases, but generally speaking, it may 
be considered that these have been 
abandoned. 


Having considered the equipment 
available for determining that the 
breaker should be opened, the next 
step is to consider the auxiliar 


breaker should be opened, the ne,, 
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equipment required to actually open 
the breaker, since only in some of the 
original series relays was there pro- 
vided sufficient power to actually 
operate the release on the breaker. 
In the latest—most highly developed 
relay devices—sufficient power is 
available only to close a fairly deli- 
cate contact. An external source 
of power is then provided for the 
operation of the breaker. The most 
reliable source, so far, is the standard 
lead storage battery of sufficient 
capacity. To use this, trip coils are 
placed on the breaker, which are 
energized either by means of the 
contacts of the relay or by means of 
an auxiliary relay which has been 
actuated by the primary relay. 
Even for the larger breakers the 
actual power used to trip the breaker 
is not great, being in the order of 
200 watts to 2,000 watts for the 
latest 110 kv. breakers. 


In many cases, however, the stand- 
ard 125 volt storage battery is not 
available—as it represents too high 
an operating and maintenance cost 
in comparison with the total cost of 
the station. The matter of obtaining 
a satisfactory and absolutely reliable 
source of power then admits of two 
solutions—first the use of energy 
directly from the circuit affected— 
and the provision of a _ cheaply 
replenished separate source of power. 
The first is by far the most desirable 
if it can be satisfactorily utilized, 
since the necessity for the operation 
is only apparent when the power in 
the circuit is available. Several 
methods have been developed for 
using the power from the circuit— 
through the medium of the secondary 
current from the current trans- 


formers, to operate the trip coils of 
the breakers. The first was men- 
tioned previously in the most simple 
type of excess current protection. 


However, when the relays were used, 
the problem was complicated some- 
what, though, it appeared a com- 
paratively simple matter to equip 
the relays with contacts which were 
normally closed and to bridge the 
trip coil across these contacts. When 
the relay operated and opened the 
contacts—the current from the cur- 
rent transformer passed through the 
trip coil and released the oil breaker. 


This device requires very good con- 
tacts—with an appreciable contact 
pressure. Moreover, with the com- 
paratively high inductance of the 
trip coil and the large currents 
available from the current  trans- 
former—these contacts become badly 
burned and no longer shunt out trip 
coil when the relay is not in operating 
position. The original type of con- 
tacts for this service consisted of a 
section of a cone resting in between 
three contacts. Due to the trouble 
with this device burning, it was 
abandoned and one company now 
uses a plain silver butt contact held 
closed by a simple phosphor br nze 
spring—which is perhaps the most 
satisfactory device developed, though 
these contacts still require frequent 
inspection and dressing. Another 
company developed a spring closed 
butt contact also—but introduced a 
sort of toggle mechanism to give it 
a quick wide break. This undoubted- 
ly reduced the fouling of the contact 
surfaces but as the current had to. 
be carried through the various mem- 
bers of this toggle device, it was 
found that a great deal of burning» 
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occurred at the joints between these 
members. Another company devel- 
oped a carbon break contact and 
later brought out a silver butt con- 
tact opening under oil—which ap- 
peared to have considerable merit. 
It would be very desirable, if this 
idea could be further developed, as 
there is a great field of application 
for this source of power in the smaller 
In this connection it might 
be mentioned that one manufactur- 
ing company has made a practice of 
equipping their manually operated 
oil breakers with one trip coil only 
and it will be evident that, with the 
two or three relays which must be 
used to protect the standard three 
phase line, it is impossible to use 
this single trip coil in such a way that 
one is assured of its proper operation 
under all conditions of fault current. 
Certain changes of connections have 
been used which have greatly reduced 
the strain on the insulation, etc., of 
the current transformers and have 
improved the probability of proper 
operation. A second trip coil should 
always be supplied. While three 
trip coils are necessary where three 
relays are used, it is believed that 
two relays supplied from Z connected 
current transformers will give suffic- 
iently reliable protection and three 
relays are therefore not necessary 
even on three phase four wire 
systems. 


In view of the amount of power 
available from the current transfor- 
mers and the reliability of it, a very 
ingenious attempt was made to 
utilize it with circuit closing relays 
which obviously escape the contact 
troubles of the circuit opening relays. 
This consisted in installing current 


transformers on the main bus—in 
such a way that all current supplied 
was required to pass through them. 
These transformers then supplied a 
potential or tripping bus—which had 
a reactor permanently connected 
across it to provide a path for the 
secondary current so that these 
current transformers would not be 
operating under open circuit con- 
ditions. This idea apparently has 
considerable merit and while reliable 
operation was not secured in several 
installations of this scheme, this 
failure to operate properly could 
readily be accounted for by the 
apparent weaknesses of the equip- 
ment used in the application of the 
scheme. For instance, one appli- 
cation involved the use of very light 
tripping plungers—auxiliary definite 
time limit relays—supplied from this 
tripping bus and an excess current 
relay which had very poor resetting 
qualities. In other applications the 
same current transformers were ex- 
pected to operate the overload relays 
as well as supply the tripping bus 
potential. 


Two types of auxiliary or ‘“‘trans- 
fer’’ relays have also been developed 
which permit of the use of circuit 
closing relays of the latest and most 
accurate type and which normally 
shunt the trip coil of the breaker. 
These have quite an appreciable 
impedance and add materially to the 
secondary burden of the current 
transformers but this is not always 
very objectionable. The latest or 
privately developed of these relays 
is very simple and rugged and gives 
good promise of satisfactory oper- 
ation. No operating experience has 
been had with the first of these 
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devices—but the mechanism appears 
so complicated that it would be ex- 
pected that trouble would soon 
develop in them. 


Special trip coils have also been 
built for tripping from the current 
transformers—which have holding 
coils mounted on the same spindle. 
The circuit closing relay neutralizes 
this holding coil and the trip coil 
operates the breaker. Fairly satis- 
factory operation has been obtained 
from this simple equipment—though 
a few coils have been destroyed— 
probably due to large currents avail- 
able. This equipment also undoubt- 
edly adds materially to the burden 
of the current transformers. 


In some cases it is not feasible to 
drain energy from the line by means 
of current transformers—for example 
where series relays are used,—and 
a convenient source of power must 
then be found. It was quite natural 
that the low voltage storage battery 
be considered and fairly wide use 
was made of them. However, the 
maintenance cost of the storage 
battery proved to be very high, and 
the standard dry cell was next con- 
sidered. It has proved much cheap- 
er in up-keep and maintenance than 
the storage battery and requires less 
skilled attention. Even with the 
dry cell batteries it is found that the 
replacements will average from 60 to 
75 per cent of the total capacity per 
year so that this is a comparatively 
expensive source of power. The use 
of d.c. from either source is, however, 
_ subject to two operating draw-backs 
—first—frequent operations, or the 
sticking of a contact may discharge 
the cells to such an extent that they 
no longer have the necessary capacity 
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to trip a breaker and, secondly—in 
this climate, it is quite common for 
the temperature in the small unat- 
tended stations to get so low that 
neither type of cell will function. 
Moreover, it is found that the contact 
resistance of many types of relays is 
so great that uncertain results are 
obtained from the standard 12 volt 
source and 24 volts is now being re- 
commended by the manufacturers. 
This, of course, will practically 
double the maintenance costs which 
are already high. 


An occasional installation has been 
made in which the tripping bus has 
been supplied from the rro volt a.c. 
service or from potential transformer 
secondaries. This is a very unre- 
liable source of power, as during 
trouble, the a.c. voltage is very likely 
to be reduced to such a low value 
that it is not sufficient to operate 
the breakers. 


Summarizing, it will be seen that 
with the latest type of excess current 
telay—which is used for at least 
80 per cent of the total transmission 
line protection—very reliable oper- 
ation can be expected. The direc- 
tional relays, which will probably 
embody ro per cent of the total—are 
not yet very reliable—due to the nec- 
essity of utilizing voltages—which, 
in spite of every care—may be so dis- 
torted in value and phase position as 
to render the devices inoperative or 
to cause them to operate wrongly. 
The contact mechanism on _ these 
directional elements are also so deli- 
cately adjusted as to be responsible 
for many faulty operations. Addi- 
tional mechanical refinements are 
desirable on the balanced relays, the 
plunger type being unstable mechan- 
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ically and the induction type requir- 
ing different arrangement of tripping 
circuits, etc. Other types of relays 
are not in general use in sufficient 
quantities to enable a satisfactory 
opinion as to their inherent weak- 
nesses to be formed. In addition to 
the relay troubles there are many 
cases of mechanical trouble in the 
breakers—and auxiliary equipment 
—faulty contacts in pallet switches 
and auxiliary relays—failure of trip- 
ping supply, etc. 


Having considered briefly the in- 
herent limitations of the devices 
available, it will be seen that—even 
on systems where the simple excess 
current devices only are used, it will 
be difficult to obtain proper selective 
operation of the breakers to segregate 
trouble to the section actually in- 
volved. The original intention in 
the setting of these devices was 
evidently to have them arranged to 
carry safely any expected normal 
load current but to operate when this 
normal load current was exceeded by 
a certain percentage. No attention 
was paid to the fact that the fault 
current on any particular station 
would be practically the same for all 
feeders, regardless of the load nor- 
mally carriedonthem. This is being 
taken into account more and more 
but, due to the fact that the current 
transformers in any feeder, are gener- 
ally chosen with some reference to 
the loads carried on it, the condition 
still exists to a certain extent. How- 
ever, in many stations it has been 
found necessary—to avoid the cost 
of special low ratio current trans- 
formers of high mechanical and ther- 
mal capacity—to specify certain min- 


imum ratios of standard current 
transformers. 

In many cases there are special 
considerations relative to the ruptur- 
ing capacity of circuit breakers, 
mechanical stress on apparatus, etc. 
—which limit or determine the sys- 
tem operating conditions to such an 
extent that certain types of relay 
equipment which might be compar- 
atively rugged and simple—can not 
be employed. This has particular 
reference to the matter of grounding 
the neutral of the transmission 
system. 

With the comparatively large ex- 
cess current settings now being used, 
one can be reasonably certain that 
there will, in general, be a very good 
reason for the opening of any parti- 
cular breaker and the frequently 
given report—of ‘“‘Unlocated Cause”’ 
—is not so willingly accepted. How- 
ever, we still have it in a great many 
more cases than would appear reason- 
able. Of course, breakers have been 
known to fall open, but it is occasion- 


ally suspected that there is a strong’ 
tendency on the part of an operator to — 


cover up his mistakes by blaming the 
relay equipment. The use of opera- 
tion indicators on these devices, 
however, will tend to assist the oper- 
ator in locating the trouble causing 
the operation of the breaker and will 
provide a further check on his reports 
in the case he attempts to escape the 
results of incorrect operation. 

The importance of frequent inspec- 
tion and careful setting of the relay 
devices is apparent, especially so 
when it is realized that with different 
types of loads used in the setting of 
relays, it is possible to obtain materi- 
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ally different operating times with 
the same currents. Also, when the 
current transformers are operating 
_ at the overloads possible on many of 
_ the large systems, there is the doubt 
as to their operating characteristics. 
With the standard current transfor- 
mer operating with, say, a secondary 
burden of one ohm., its output at full 
load is 25 voltamperes. At ten times 
rated current—a value which may be 
exceeded in many stations, this out- 
put would tend to be 2500 voltam- 
peres—which is obviously doubtful. 
Investigation is being made into the 
normal secondary burden on these 
devices and the probable behaviour 
of the standard current transformer 
on secondary burdens up to at least 
one ohm. 3 
Accurate and detailed reports are 
obtained of every relay operation on 
most systems and any operation 
which has even a slight doubt as to 
its reasonableness, is immediately 
investigated. These reports are care- 
fully studied and any desirable 
changes in the adjustments of the 
relays at various points on the system 
are quickly noted. These last two 
remarks apply not only to too fre- 
quent operations—but also to failures 
to operate, when they might be 
expected to. It frequently happens 
that this study reveals the unsuit- 
ability of certain types of relays at 
certain points of the system and it is 
evident that even with the best of 
care in adjustment and maintenance, 
it is not possible to greatly reduce the 
number of faulty operations. It has 
also, in some cases, indicated errors 
in the matter of potential supply to 
directional relays, etc. Many of 
these shortcomings must be endured 
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even though they are evidently 
responsible for practically all of the 
faulty operations of the breakers. 
It is a matter of considerable satis. 
faction to know that for one year on 
one high voltage transmission system, 
7° percent of the total operations 
were correct even in spite of the use 
of equipment of known unsuitability 
while on lower voltage transmission 
systems—g6 and go per cent of the 
total operations were justified. It 
is believed that with the replacement 
of certain types of relays, even these 
latter high percentages may be 
raised. It should be readily appar- 
ent that, even with the most careful 
adjustment and frequent inspection, 
it will be impossible to obtain satis- 
factory selective operation—which 
is necessary if the minimum number 
of people are to be inconvenienced 
by any case of trouble—unless al] 
equipment in the series is properly 
selected for its duty. The use of the 
less reliable types in locations nearest 
the source of power will render use- 
less the application of high grade 
equipment further along the line. 
Since most companies find it diffi- 
cult to maintain construction pro- 
grams which will keep pace with the 
expansion of the business and since 
there is a strong tendency to retain 
equipment in service so long as it is 
operative, it will be found that much 
equipment with known shortcom- 
ings is still in service on all systems— 
and interfering with the excellence 
of the service which might be ob- 
tained from equipment on later 
installations. It is admitted that 
it is hardly practicable to wipe out 
entirely a complete installation of 
equipment, the moment that a more 
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suitable type of equipment is avail- 
able, but this is frequently necessary 
if a satisfactory standard of service 
is to be maintained. The value of 
this equipment from a protective 
standpoint must also be considered— 
aside from the matter of giving ser- 
vice. Since this is in the nature of 
insurance on considerable amounts 


of expensive apparatus, it is only 
reasonable to obtain the best insur- 
ance possible and to abandon any 
scheme which is apparently inferior. 
The damage done during one case 
of failure to operate properly may 
result in the loss of equipment of 
hundreds of times the value of 
adequate protective devices. 
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Features of the Crane Service, 
Queenston Generating Station 


By Harry E. Brandon, Electrical Engineering Dept. 
H.E.P.C. of Ont. 


.HE crane equipment for the 
Generator Room of the 
Queenston Generating Sta- 
tion is of particular interest 

when the heavy maximum loadings 

and the nature and variety of the 
service is considered, these cranes 
being occasionally required to lift 
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the 300 ton generator rotors from 
their assembly bases and to lower 
them into position, governing the 
movements of the rotors to within a 
small fraction of an inch, and in 
addition being frequently required 
to handle a great variety of smaller 
loads. 
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The equipment purchased from 
the Dominion Bridge Company to 
perform all services consisted of two 
electrically operated overhead travel- 
ling cranes, each with a rated capaci- 
ty of 150 tons and each having an 
additional or auxiliary hook of 2c 
tons capacity. The addition of an 
equalizer beam hung by each end 
from the 150 ton hooks served to 
combine the lifting strength of the 
cranes to handle the 300 ton load, 
while with the beam laid aside. the 
two independent cranes were avail- 
able to supply the heavy demand for 
crane service during construction 
periods. The 25 ton hooks are used 
for lighter loads and their lifting 
speed is faster. 

The equalizer beam is constructed 
largely of plates and angles, is of 
box type 27ft. oin. long, and weighs 
about 25 tons. At each end of the 150 Ton Block and Hook. 


Plan view. of Trolley. 
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beam, a large pin is provided bearing of the beam by means of a large 
on a system of diaphrams, and pass-_ cast steel sleeve, the side pins of 
ing through a hole in the crank hook. which pass through and make bear- 
The load is connected to the centre ing contact with the reinforced webs 


Assembly of 190 ton Test Load. 
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of the beam. In taking up the load 
the beam is first lowered so as to 
allow the rotor shaft to project 
through the sleeve, then a shear ring 
is clamped into a groove in the rotor 
shaft. On its upward movement the 
beam then picks up the load through 
the medium of the shear ring which 
bears on a ball bearing on the top of 
the sleeve. This ball bearing, which 
enables the 300 ton load to be turned 
while suspended, contains 40 steel 
balls 2%in. in diameter. 

The 150 ton double hooks are 3ft.- 
4¥ein. out to out of points and sit.— 
11 ¥%in.from bottom of hook to centre 
line of sheaves. The load is lifted 
through the medium of 16 parts of 
1~Yégin. flexible plow steel cable. 

The trolleys and bridges of the 
cranes embody standard principles 
of crane design and are built largely 
of structural steel, the thoroughness 
of the design and the workmanship 
of which are worthy of note. 

In order to assure that the cranes 
were in proper condition, and capable 
of lifting, lowering and carrying the 
300 ton load, each crane was sub- 
_ jected to a test as provided in the 


contract, that is, each crane was 
tested under a load of 190 tons (or 
a load about 25% greater than the 
rated capacity) thus allowing for any 
additional stresses due to impact 
which might be brought to bear on 
the equipment. 

To perform this test three large 
transformer tanks were hung from 
the equalizer beam and filled with 
water to the required height to 
make up the weight. This load was 
raised, lowered, and carried by each 
of the cranes. 

When tsing the two cranes in 
combination and with the equalizer 
beam attached, the crane bridges 
are coupled together to combine the 
driving strength of the two bridge 
motors in carrying the load through- 
out the length of the power house. 
Speeds of lifting, lowering, and cross 
travel are equalized by each crane 
operator taking signals from a rigging 
foreman stationed at a convenient 
point on the floor of the power house, 
or riding on the load. 

The combined weight of the crane 
equipment is approximately 436,000 
lbs. 


374 


THE BULLETIN 


ane HPA 


Illumination of Niagara Falls 


S first view of the cataracts 
was on Friday night, when 
he saw them as no man had 
ever seen them before, and 

as they will probably never be seen 

again—he saw the Falls of Niagara 
illuminated. At the first idea it 
seems about as feasible to light up 
the Atlantic as these great outpour- 
ings of Lake Erie; and Mr. Black- 
well, when he started the idea was 
looked on as well-meaning and all 

that, but chimerical, to use the mild- 

est term. Mr. Blackwell, however, 

persevered,and had some 200 Bengal 
lights made of the largest size which 
it was possible to manufacture. 

About twenty of these were placed 

in a row under ‘the cliffs, beneath 

Clifton House, and facing the Ameri- 

can Fall; twenty more were placed 

under Table Rock, and twenty more 
behind the sheet of water itself, the 
entrance to which from the Canadian 
side I have already described. At 
ten o’clock at night they were all lit, 
and their effect was something grand, 
magical, and brilliant beyond all 
power of words to portray. In an 
instant, the whole mass of water, 


glowing as if incandescent in the 
intense light, seemed turned to 
molten silver. From behind the fall 
the light shone with such vivid bril- 
liancy that the waters immediately 
before it looked like a sheet of crystal 
glass, a cascade of diamonds, every 
head and stream in which leapt and 
sparkled and spread the glare over 
the whole scene, like a river of lighted 
phosphorus. The boiling rapids 
underneath dimly reflected back the 
vivid gleam as from a mirror, lighting 
up the trees and rocks and all the 
wild, torn chasm through which the 
rapids pour, and showing out the 
old grey ruins of Table Rock like 
a huge dilapidated tower. The smoke 
too, rose in thick, dense masses, 
spreading upwards over the cataracts 
in a luminous cloud that it seemed — 
as if the Niagara was in a blaze 
from base to summit. But all the 
grandeur and beauty seemed as 
nothing to the effect produced when 
the lights were changed from white 
to red. | 


Niagara seemed turned to — 


blood in colour, but so bright, so .— 
lurid in its deep effulgence, that a — 
river of seething, roaring, hellish fire 
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seemed to have taken the place in 
an instant of these cold, stern, eternal 
Falls. None could look upon this 
scene, the huge, fiery, blood-red mass 
dark-looking and clotted in the 
centre, without a feeling of awe. 
You could not speak, so sublime 
were its terrors, nor move your gaze 
from the blazing cauldron under- 
neath the falls, where the river 
seemed in its frothy red foam like 
boiling blood.”’ 

Note: The above is an extract 
from the Illustrated London News 
of October 6, 1860, describing the 
illumination of the Falls on the oc- 


casion of the visit of the Prince of 
Wales in August of that year. We 
wonder whether the correspondent 
would have enthused equally at the 
sight of the present illumination (had 
he been permitted to view it.) Per- 
haps the descriptive powers and 
imaginative faculties of the modern 
newspaper writers were surpassed by 
those of his ancestors; or perhaps the 
illuminating engineers of that day 
with the limited means at their 
disposal, achieved the wonderful ef- 
fects described, at any rate, we are 
sure the quotation will be of interest 
to readers of the Bulletin. 
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Meter Reading and Customer Billing. 


“NMHE electric meter is one of 
the most essential instru- 
ments utilized in the dis- 
tribution of electrical ener- 
gy. The revenue from an electrical 
utility, is dependent upon the correct 
functioning of such an instrument, 
and the accuracy of the meter 
records is of such a vital character 
that it is impossible to emphasize 
or stress too strongly, the care which 
should be given to it by every 
member of the staff whose duties 
are in any manner connected with 
this branch of the service. The 
success of an electrical utility is just 
as dependent on accuracy and care- 
fulness in both the reading and the 
recording of the reading of meters 
as is a business of a coal merchant 
or a grocery store upon the correct- 
ness of the scale over which all of the 
commodities handled must pass be- 
fore going to the customer. Scales 
in use by all merchants engaged in 
doing business with the general 
public have been developed to a 
very high degree of accuracy and 
the legislation in force -on the 
statute books in connection with 
such gives thorough protection to 
the customer. Similarly, the electric 
meter has also been developed into 
a most efficient instrument and the 
customer is also protected by legisla- 
tion as to test and accuracy. 

In most cases, the electric meter 
will perform its work satisfactorily 
and the difficulty encountered in 
billing a customer is usually the 
human element involved between 
the meter and the customer’s bill. 


Various complications are encount- 
ered in meter reading, such as the 
use of constants, current transform- 
ers with varying ratios, anda large 
number of dials revolving in various 
directions, but on the correctness. 
of the reading itself and the accuracy 
of the record, depends the very life 
of the business. 

The meter reader in every case 
should form the habit of checking 
each reading mentally as he places 
the record in his meter book. When 
a new installation is being read for 
the first time, particular care should 
be taken to ascertain if the meter is 
direct reading or if a constant is 
employed to obtain a complete 
record. In the case of a power 
customer, the current transformer 
ratios should be accurately noted, 
as perhaps more. errors in meter 
reading are due to improper records 
on account of such, than to all other 
causes put together. The con- 
sumption should be mentally checked 
with a figure considered to be the 
customer’s average consumption and 
compared with previous readings. 
There is no doubt whatever but 
that the proper time to ascertain 
discrepancies is during the reading 
operation, as information is then 
obtainable which is absolutely lost or 
forgotten when at a later date 
trouble may ensue over a customer’s 
complaint. All that is required is to 
exercise a little common sense and 
a short mental calculation, which 
with care, can be easily acquired by 
habit and should not consume an 
amount of time which would in any 
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way interfere with the average 
number of readings necessary to 
complete a regular day’s work. If 
the meter reader is to be considered 
merely an automatic machine for 
the placing of so many figures in a 
meter book, and is not supposed to 
exercise ordinary human intelligence, 
then errors and mistakes will con- 
tinue to occur beyond all possible 
remedy, but if the meter reader is 
carefully instructed and informed 
as to the importance of his work, 
there is no doubt but that he will 
be in a position to eliminate a large 
portion of the difficulties which arise 
from time to time over customers’ 
complaints as to inaccuracy in meter 
readings. 


A meter reader constantly en- 
gaged in reading meters should be 
able to judge by conditions and 
previous readings whether the read- 
ing of John Jones is normal or ab- 
normal, and if the latter, very little 
effort will ascertain whether the 
trouble is due to an error in reading 
the meter or to some other cause 
about which he should collect any 
evidence which will at a later date 
assist in meeting the customer’s 
complaint. This method, in most 
cases, will detect fast or slow meters, 
eliminate errors which might result 
from changes in meter installation 
when a constant is employed on the 
new installation and not on the old 
one, and from changes in current 
transformer ratios and the like, all 
of which are possible sources of 


trouble if not carefully watched. 
Correct meter reading is, however, 
only one of the operations in billing 
customers which requires careful 
attention, and unless the card records 
are carefully kept and particular care 
given to the placing of all informa- 
tion concerning each and every 
meter upon the customer’s card, all 
of the efforts of the meter reader 
to perform his part of the job cor- 
rectly and efficiently may be of no 
avail. The matter of constants and 
current transformer ratios should be 
carefully watched by the billing clerk 
and the actual consumption of every 
consumer checked against previous 
readings to ascertain if the result is 
normal or abnormal. Meter readers 
and billing clerks should have some 
special training and they should 
acquire some knowledge with respect 
to the use of the different types of 
meters. It is most essential that 
they know the difference between 
a direct reading meter and one 
utilizing a constant, and they should 
be carefully instructed on these 
matters. They should be taught the 
importance of their work and firmly 
impressed with the essentials neces- 
sary in the proper performance of 
such, which may be briefly summed 
up as care and accuracy in the keep- 
ing of all records, the proper record- 
ing of all detail data concerning 
customers’ meters, checking readings 
to ascertain the possibility of error 
and the exercising of the intelligence 
and common sense with which every 
ordinary human being is endowed. 
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On Exaggeration 


Overstatement is a weapon often 
employed by propagandists. It 
startles the reader or the listener and 
fixes his thought upon a subject when 
possibly the truth and nothing but 
the truth told in moderation might 
leave him uninterested.  ‘‘Stunts’’ 
on occasion justify themselves in the 
result, but the public tires of stunts, 
and once bitten becomes twice shy. 
Ordinary mortals clothe themselves 
in protective armouring,proof against 
exaggeration, and become critical 
and sceptical. Now, slogans are 
excellent in their way, and they serve 
their purpose for a time, but new 
ones should be ready to take their 
place. before they are worn out: 
Electricity has had its slogans, and 
we could do with some arresting ones 
now, but they need not express 
exaggerated claims. Electricity is 
able to do so much and to do it all 
so well that exaggeration is quite 
unnecessary. The merits of electrical 
service—when it is given proper 
trial—are self-demonstrative. The 
purpose of the slogan or the propa- 
ganda claim is to impress the minds 
of those who do not know, but who 
need to be brought to fixity of 
thought regarding electricity and 
compelled to interest themselves in 
AF Therefore, publicity must be 
eficiently employed, forcefully but 
fairly stating its merits. Some criti- 
cism may be offered of those who 
have advocated it as a panacea for 


all industrial ills at a time when 
hundreds and thousands of men have 
been earnestly searching for 4 way 


out of most serious situations. Its 


advocacy as the householder’s way 
of solving domestic problems re- 
quires discretion too, because, say 
what we will, in large numbers of 
homes there is not money to spare 
for electrical installation and supply 
at present costs. 
worth much to many, but it cannot 
be paid for by all. Even with the 
‘‘All-in” rate of the Electric House, 
the bill is not small compared to 
previous bills for lighting and heat- 
ing—it is in convenience and clean- 
liness and labour-saving that elect- 
ricity scores, and these are things 
which must be paid for. 
sumer who is led on to the mains 
under false impressions as to cost is 
not going to be a help in the long 
run—he may even be a hindrance if 
he spreads abroad an anti-electric- 
al’ .experience., Overstatements: on 
optimism is a very pronounced weak- 
ness with some who have the drawing 
up of electrical company prospect- 
uses, but Nemesis relentlessly dogs 
the steps of such, and extravagant 
promises have to be paid for by 
somebody. We have known ex- 
travagant statements to be issued 
to the Press by manufacturers’ 
publicity departments—a most short 
sighted practice to adopt. Self- 
respecting editors do not admit such 


into their pages, and the unavoidable 


result may be an inclination so to 
deal with over-statements as to make 
them briefer than they would other- 
wise be. Another class of over- 
statement that occurs to the mind is 


excessive praise of men; if it be laid 


Convenience is. 


The con- 


on with a trowel it often fails in its — 


intention, for it raises a smile but is 
not treated seriously by listeners. 
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It does little harm, however, for 
most of us are wonderfully clever at 
‘discovering the depth of sincerity 
of such utterances—The Electrical 
Review. 


Requiem 
SIR ADAM BECK 


Draped, the wide portals, in purple, 
‘Laurel and bay wreaths hung; 

Emblems of sorrow and mourning, 
“Neath the flag at half-mast flung. 


‘These be the outward tokens,— 
Signs of a nation’s grief, 

Marking the death of a hero, 

‘The Hydro’s stalwart chief. 


Never more shall we hearken 
To his ringing clarion calls, 
Bidding the peoples rally 

In defense of their water-falls. 


Hushed is the voice of warning; 
Closed are the eyes of the sage, 
Who, heedless of passing decades, 
Fought for our heritage. 


But the stately towers go marching 
O’er Ontario’s hills and glens, 
Bearing their precious burden,— 
Nature’s gift to her citizens. 


Monuments, these, to his daring, 
Proclaiming through every hour 
Honour and praise to Sir Adam, 
Champion of light and power! 


Perish his name shall never,— 
None shall his life-work wreck, 
For the users of Hydro power . 
Ever honour the name of Beck! 


Some hath he left behind him 

To follow the trail he blazed: 

Each year shall they grow in number, 
Louder his name be praised; 


Till every power be harnessed, 
Serving a nation’s need,— 
Then shall Ontario’s people 
Honour his name indeed; 


These sound a lasting pean,— 
Nought then his work shall wreck; 
Every village and town and city 
Shall acclaim SIR ADAM BECK! 


B. E. Fletcher, 
August; 1925. 
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LHypro News | 


Central Ontario System 


A number of rural districts outside 
the City of Peterborough have been 
ip, tov the present.) served. at. city. 
rates, or near city rates, by the City 
of Peterborough. The Commission 
has prepared a valuation of all lines 
outside the City and has set rates 
at which the City can operate these 
lines at cost. This has been done at 
the request of the City of Peterbor- 
ough who have found that these lines 


have been unprofitable in the past. 
* * * * 


The substation changes in the City 
of Oshawa have now been completed 
andthe new 3000 kvy-a. transformer 
was placed in service on September 
6th. 


* * * * 


A number of rural lines around 
the City of Oshawa are now being 
combined to form one Oshawa R.P. 
D. and new rural rates will be set for 


Same. 
* * * * 


The new circuit has been strung 
from Norwood substation to the 
Municipality of Havelock in order 
to improve the regulation in the 
town. This was necessitated by the 
installation of a large compressor 
by the C.P.R. at their roundhouse 


in Havelock. 
* * * x 


TEMS 


A number of changes will be 
made in the distribution system in 
the village of Orono to give better 


service to the consumers. 
* * * * 


ANON 


St. Lawrence System 


The Police Village of Embrun has 
requested estimates on cost of power 
and a distribution system. The 
requirements of this village would 
be supplied from an extension off 
the 4,000 volt line, under con- 
struction, from Chesterville to the 
Police Village of Russell. 


*k *k * kK 


An extension has been completed 
and another extension is being con- 
structed to supply rural residents in 
the Martintown Rural Power Dis- 
trict: 


The Commission again, at the 
request of the Provincial Govern- 
ment, made a demonstration at the 
Ontario Plowmen’s  Association’s 
Plowing Match at Brockville. 

The demonstration was housed in 
two 20 x 4o tents. In No. 1 were set 
up appliances, stoves and utensils 
for use in the house. No. 2 tent was 
divided into two sections, represent- 
ing the dairy and the barn. In the 
dairy section, a 4 foot length of line 
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shafting was driven by aone horse- 
power motor and to this was belted 
a cream separator, a pump and a 
churn. In the barn section, a 12 
foot length of line shafting was 
driven by a three horse-power motor. 
To this was belted a root pulper, 
a chopper, a power washing machine 
and a cutting box. In addition to 
these, an automatic water system 
was mounted on a barrel which 
served the purpose of a well. The 


opening of the tap started the unit 
in motion and the closing of the 
tap stopped it. One visiting farmer’s 
comment was that it was provided 
with brains in a box. 

The attendance at the Match 
was estimated to be well over 30,000 
and the engineers in attendance at 
the demonstration believed that at 
least one-half of those visiting the 
Match passed through the demon- 
stration tents. 


List of Electical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission 
of Ontario in September, 1925. 


Appliances 


‘Durriz Evectric Manuractur- 
ING Co., LiMITED, 1303 Queen St. 
Wer Toronto, Ont. 

“Tropical” Electric Cooker, Cat. 
No. 6. 


* * * * 


FINDLAY Bros. Co. Limrrep,Carle- 
ton Place, Ont. 

Hotplates, one and two burner, 
stationary type. Cat. Nos. Ex and 
E2. 

Hotplates, one burner, portable 
type, Cat. No. Eo. 


* * * * 


THE FitzGERALD MANUFACTUR- 
ING Company, Torrington, Conn. 

Air Heaters, ‘‘Star-Rite’’. Model 
C. 


* * * * 


NATIONAL Evectric APPLIANCE 
CoMPANyY, 8301 Madison Ave.,Cleve- 


hadi eG). 
Electric Curling Iron, ‘‘Princess’’. 
* * * * 

THE PREMIER VacuuM CLEANER 
Co. LimITED, 233 Richmond St. W., 
Toronto. 

Vacuum Cleaners, ‘‘Magic’’, ‘““Em- 
pire’’, “‘Dominion’’. 

* * * * 

RussELL ELectric ComMPANy, 340 
West Huron St., Chicago, Ill. 

‘““Hold-Heeter’’ Portable Electric 


Air Heater. 
* * * * 


STANDARD Rapio MANUFACTUR- 
ING CorpP., go Chestnut St., Toronto, 
Ont. 
Radio Appliances ‘‘A” and “B” 


battery eliminators. 
* * * * 


STERLING Actions & Keys Lim1t- 
ED, 24 Noble St., Toronto. 
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Electrically-operated Pianos. 
* * * * 


SOUTHERN ELECTRIC COMPANY, 
107 Richmond St., E., Toronto. 
Electric Coffee Percolators ‘“‘South- 


ern Electric Co.”’ 
* * * * 


Ont. 
Mantel. Grate,. ‘Cat; No. yaks 
Electric Air Heater, wall type, 

Cate No. 47. 

*k 


* * * 


*CHRISTIAN 3 EE CTRIC, (CON thts 
Ferry St., Windsor, Ont. | 
Electric Water Heater, Type A. 


* * * bs 


Switches 


BENJAMIN Evectric Mrc. Co. 
OF CANADA, LIMITED, 11-17 Char- 
lotte St., Toronto. 

Porcelain Cutout Bases. Cat. Nos. 


59904, 59908, 59912. 
* * * 


*K 


*H ARRINGTON - SEABERG Corp.’ 
(Mrr.) 1708 Third Ave., Moline, [Il 
MacGnetic SIGN FLASHER Corp’ 
(Submittor) Davenport, Iowa. 
Sign Flasher, Type D-3A. 


* 6 * * 


Fittings 


BENJAMIN Exvectric-Mrc. Co. oF 
CANADA, LTpD., 11-17 Charlotte St., 
Toronto. 

Receptacles for Attachment Plugs, 
CatmNos.-7hsrT- and 7684. 

Brass Plates, Cat. Nos. 7652, 7655. 

Fuseless Attachment Plugs, Cat. 
No. 916. 


WHITTAKER FIREPLACES, Windsor, 


Current. Taps, ‘Cati,.Nos.+77,) 5225 ; 


1042, 808, ‘‘Furnitap”’ Cat. No. 7696. 
* 


* * * 


DuNcAN ELECTRICAL COMPANY, 
LIMITED, 2 Inspector St., Montreal, 
Que. , 

Medium Base Receptacles, brass. 
shell, porcelain base, Cat. No. 9184; 
all porcelain, Cat. Nos. 11034, 11037. 
SE) Pec Ou Ole fee 

Medium Base Sockets, brass shell, 
Cat. Nos. 660, 662; porcelain shell 


Cat. NOS. (19025, 110068 e1 07m 
* * * * 


' J. R: Fercuson, Galt, Ont. 


Cast-iron Outlet Plate with bar. 
* * * * 


THE Hessco Evectric Manvu- 
FACTURING Co., 65 Frederick St., 
Toronto. 

Medium base sockets, Cat. ‘No. 


gor, 
x *# * * 


REN MANUFACTURING Co., Ly- 
ceum Bldg., Winchester, Mass. 


‘‘Ren-Lock”’ socket locking device. 
eR WR 


*ARROW ELeEctTRIic Co., Hartford, 
Conn. 

Fuseless Attachment Plugs (as 
listed on Underwriters’ Laboratories 


card dated June 26, 1925). 
* * * ~~ * 


*ATuasS METAL -PRopuCcTS GOR 
3739-45 Beubein St., Detroit, Mich. 

Outlet Boxes and Plates. 
ing: M-C Atlas, Detroit.. 


* * * %* 


Mark- | 


oO 
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*Best ELECTRIC Corp., 476 Broad- 
way, New York, N.Y. 

Medium Base Sockets, Cat. Nos. 
850, Marking: ‘‘Best’’ on 
shell. 


LOWS, 


“OLIVER Evectric & Mrc. Co., 


Bootes we trorest: Park Blvd. St. 
Louis, Mo. 

Cast-iron Conduit Boxes. Types 
Seer. = Oliver’. 


*K * * * 


*Pass & Seymour Inc., Solvay, 
ays: 

Medium Base Receptacles (as 
listed on Underwriters’ Laboratories 
card dated July 14, 1925). 


BY ee: Oy 


Lighting Devices 


CANADIAN KopaKk Co. LIMITED, 
Mount Dennis, Ont. 

Portable Electric Lamps. 
man Kodak Co’’. 


*k k *K * 


ast 


UniTteD States Grass Co., oth 
and Bingham Sts., Pittsburgh, Pa. 

Portable Electric Lamps, ‘“U.S.G. 
Coe 


* * * *k 


Miscellaneous 


Dominion MacuiIne & Toot Co. 
LIMITED, 77-79 Peter St., Toronto. 
boom-Clips, oo #O7 


* * * * 


*These devices are under the 
Underwriters’ Laboratories Label or 
Re-examination Service. 


Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 

‘Municipal Officials advise of any corrections that should be made. 


—Editor. 
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LOOKING INTO ° 
THE FUTURE 


We live for to-day and plan for 

to-morrow, but few of us serious-= 
ly consider the wisdom of look-. 
ing into the future very far, when 
buying household commodities. 


Take electric lamps as an example— 
Looking into the future when buying 
this commodity means considering the 
economy of the purchase of good lamps, 
and satisfaction derived from their use 
through their ultimate long life and 
prolonged efficiency. 

Hydro Lamps scientifically combine 
the qualities which radiate all these 
vital characteristics. 

Hydro Lamps are produced for Hydro 
customers and guaranteed for long life. 


Hydro-Electric Power 
Commission of Ontario 


Look for this 
label on the 
lamps you 
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_ Welcoming Banquet to Mr. Magrath 


A very striking public tribute to 
Mr. Charles A. Magrath, the new 
Chairman of the Hydro-Electric 
Power Commission of Ontario, was 
paid by nearly 700 engineers and 
business men by a banquet tendered 
Mr. Magrath at the King Edward 
Hotel, Toronto, on the evening of 
the 18th of November. The en- 
gineering organizations which co- 
operated to give this dinner were: 
The Engineering Society, University 
‘of Toronto, the Ontario Land Sur- 
veyors’ Association, the Engineering 
Institute of Canada, the Canadian 
Institute of Mining and Metallurgy, 
the Engineers Club of Toronto, the 
American Institute of Electrical En- 
gineers (Toronto Section), the Ameri- 
can Society of Mechanical Engineers 
(Ontario Section), the Canadian In- 
stitute of Chemistry and the Associa- 
tion of Professional Engineers of 
Ontario. In addition,there were re- 
presentatives from practically every 
sphere of Ontario’s professional, 
industrial and commercial life. There 


were many representatives from out- 
side the Province, while the Province 
itself was represented by Premier 
Ferguson and other members of his 
cabinet. It was, as the ‘Chairman 
of the Banquet, Professor H. E. T- 
Haultain, Dean of the Faculty of 
Mining of the University of Toronto, 
said, a “‘tribal shout’’ of honor to a 
member of the engineering profession 
upon the bestowment on him of the 
additional distinction of being ap- 
pointed to the Chairmanship of the 
Hydro-Electric Power Commission 
of Ontario. 

The toast to the professions was 
proposed by Dr. Arthur Surveyer, 
of Montreal, President of the En- 
gineering Institute of Canada. Mr. 
Surveyer dealt with the important 
functions of the various professions 
and explained the great service 
rendered by the engineering pro- 
fession. In the name of the en- 
gineers of Canada he congratulated 
Mr. Magrath on his appointment to 
the responsible position he now 
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occupies. Mr. Surveyer referred to 
the public record of Mr. Magrath 
and expressed the deep interest all 
members of the profession would 
have in Mr. Magrath’s carrying out 
the work of his new position. 
Reverend. Ganon 4H. J Cody, 
responding to this toast, very ably 
outlined the privileges of ‘‘service’’ 
and showed how high ideals in this 
respect had resulted in the advance- 
ment of all branches of scientific 
and professional activity. Canon 
Cody elaborated the doctrine often 
expressed in the phrase that ‘virtue 
is its own reward’, and he gave 
instances where unselfish effort on 
the part of professional researchers 
and others had contributed to the 
general welfare of mankind. 
Senator C. D. Clarke, of Washing- 
ton, D.C., Chairman of the United 
States section of the International 
Joint Commission, and a colleague 
on that body with Mr. Magrath, 
spoke briefly in appreciation of the 


high esteem in which Mr. Magrath 
was held by his colleagues and con- 
geratulated the Hydro-Electric Power 
Commission on its new Chairman. 


Premier G. Howard Ferguson pro- 
posed the toast to the Province of 
Ontario and to the Hydro-Electric 
Power Commission. Mr. Ferguson 
spoke most highly of Mr. Magrath’s 
record and of his fitness to discharge 
the duties of his new position. The 
Prime Minister showed a clear and 
comprehensive understanding of the 
work of the Hydro-Electric Power 
Commission as he recounted its 
early history, its progress, its present 
achievements and its future possi- 
bilities. Looking to the future, Mr. 
Ferguson expressed the hope that 
early action might be obtained in 
making the water powers of the 
St. Lawrence available to meet the 
pressing power demands of the Pro- 
vince, and gave assurance that his 
Government was doing, and would 
continue to do, everything in its 
power to further this end. 


Rising to speak, Mr. Magrath was 
greeted with heartiest applause and 
in his address he stated that the 
providing of additional sources of 
electrical energy for the munici- 
palities of Ontario was a matter that 
was receiving the definite and most 
careful consideration of his colleagues 
and himself. Mr. Magrath expressed 


the belief that probably -the best — 


means of relieving the present short- 
age would be to secure additional 
allotments of water from the Niagara 
river to be used by both nations to 
operate to full capacity power plants 
on both sides of the river in which 
there present machinery 
standing idle because water—under 


was at 
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the appropriations of the Boundary 
Waters Treaty—was not available 
to operate it. Mr. Magrath be- 


lieved that such’ allotments could be’ 


secured as a temporary measure. 

Mr. Magrath, regarding the steam 
plants, stated that it was fully 
recognized that steam plants had 
an important place in connection 
with the work of the Commission, 
but he did not wish anyone to regard 
steam plants from the standpoint 
of being a solution of the problem of 
power shortage. 

Mr. Magrath emphasized the im- 
portance of the St. Lawrence river 
as the principal source from which 
additional power could be obtained. 
He said he saw no reason why the 
development of water powers on the 
St. Lawrence river should be held 
back umtil the two federal govern- 
ments concerned had come to final 
detailed decisions respecting what 
they desired to do ultimately in the 
matter of navigation. Mr. Magrath 
showed that power could be de- 
veloped without in any way inter- 
fering with such navigation develop- 
ment as the two countries might 


decide to proceed with at a later 
date. 


_. Mr. Magrath expressed the belief 
that there should be no difficulty 


in the Province of Ontario getting 


on common, co-operative ground 
with her sister Province of Quebec. 
He said, further, that the time will 
probably come in Canada when 
there will be a great power artery 
extending possibly from the city of 
Quebec on the east to Windsor. on 
the west. 


Mr. Magrath opened his remarks 
by referring in terms of highest ap- 
preciation to the vision and work of 
Sir Adam Beck and throughout the 
course of his address made frequent 
references to what Sir Adam had 
accomplished and as Mr. Magrath 
said, it was his own desire “‘to shoot 
at the same target as had been set 
up by Sir Adam Beck’. He said 
that his colleagues and himself were 
determined that all the available wat- 
er resources should be employed to 
serve the electrical needs of the 
municipalities and citizens of the 
Province of Ontario. 


ome Jom KG om 


Winter Convention 
O.M.E.A. and A.M.E.U. 


at King Edward Hotel, Toronto 
January 20 and 21, 1926. 
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Developments of the Hydro-Electric 
Power Commission of Ontario 


By Frederick A. Gaby, Chief Engineer, H.E.P.C. of Ont. 


(Paper read before the American Society of Civil Engineers at Montreal, 
October 14, 1925) 


N submitting on this occasion a 
brief description of the power 
developments of the Hydro- 
Electric Power Commission of 

Ontario, it is my desire to present 

this description in what may be 

termed its general historical and 
economical relationship to the pro- 
gramme of public service as expressed 
by the work of the Commission. 

Such a course will, I believe, con- 

tribute to the establishment of a 

more correct understanding of the 

Commission’s work and enable you 

to recognize the continuity of policy 

that has actuated the Commission 
in obtaining and supplying electrical 
energy to meet the rapidly growing 
municipal, industrial, commercial and 
domestic needs of the citizens of 
Ontario. An organization which only 
commenced to supply electrical ener- 
gy in 1910 with a small initial load 
of less than 1,000 horsepower and 
which, fifteen years later, is dis- 
tributing about 800,000 horsepower 
and operating twenty-three plants 
which, when fully developed, will 
have a potentiality of over 1,000,000 


horsepower, could not have pro- 
gressed to its present magnitude and. 


stability without following some well- 
defined policy. 

Now, the hydro-electric enterprise 
of Ontario has sometimes been re- 
ferred to as a government-owned 


undertaking, but at the outset I 
wish to make just as clear as words 
can that the phrase ‘‘Government 
ownership” as frequently employed 
elsewhere—and as often employed 
in the United States—has a signifi- 
cance radically different from any 
conception that should be attached 
to the operations of the Hydro- 
Electric Power Commission of On- 
tario. Ontario’s great hydro-electric 
undertaking is a co-operative muni- 
cipal-ownership enterprise operating 
through the agency of independent 
Commission control and administra- 
tion, and has been removed from 
political influence. 

In making this introductory com- 
ment, I trust it is not necessary to 
disclaim any intention of evoking 
controversy upon the question of 
public ownership. I have no quarrel 
with those who honestly cannot 
subscribe to the basic doctrines of 
public ownership, nor would I, ir- 
respective of the governing factors, 
undertake to hold a general brief 
on behalf of public ownership, but 
as referred to above, I do strongly 
maintain that public ownership 


honestly administered and for the 


circumstances existent in the province 
of Ontario, public or municipal 


‘Ownership as expressed in the work 


of the Commission is eminently satis- 
factory, and on behalf of the citizens 
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of the Province renders a service 
which, I believe, is unequalled in 
any other comparable territory. 


It is here necessary to refer in- 
cidentally to certain features of the 
Commission’s administration, but 
only in so far as they, for the purpose 
of this discussion, contribute tocan 
understanding of the policy followed 
by the Commission in constructing 
its various power developments. 


Broadly speaking, the Hydro- 
Electric Power Commission is en- 
trusted with the duty of supplying 
efficiently the electrical needs of the 
citizens of Ontario municipalities at 
the lowest possible cost. At first 
this end was achieved most efficiently 
by purchasing the power from exist- 
ing sources of supply. Sometimes 
the source of supply itself has been 
purchased outright by the Com- 
mission, Sometimes a number of 
generating plants have been pur- 
chased along with an existing electric 
network and this has constituted 
the basis from which extensions 
have been made. Finally, the Com- 
mission has made its own hydro- 
electric developments. At the pres- 
ent time the Commission is consider- 
ing the desirability of obtaining a 
substantial quantity of electrical 
energy by means of steam power. 


FINANCIAL STRUCTURE 


Certain principles which the in- 
augurators of the Hydro undertaking 
believed sound, and which have 
since proved to have met all antici- 
pations, were laid as a basis upon 
which to administer the various 
assets in which the municipalities 
are concerned. The general system 


of administration : may briefly be 
summarized as follows: 
first: The generation and trans- 
mission of power on a wholesale 
scale is dealt with by a Com- 
mission which, although ap- 
pointed by the Government of 
the Province, acts independently 
in the capacity of trustee for the 
partnership of municipalities, 
Second: The local distribution of 
electrical energy within the bord- 
ers of each municipality is, in 
general, under the administra- 
tion of a public utilities com- 
mission appointed under the 
provision of the Public Utilities 
Act. 


Third: Capital required for the 
plant for the generation and 
transmission of power is loaned 
by the Government upon receipt 
of formal requisition from the 
Commission. Contracts are en- 
tered into between the Com- 
mission and the municipalities 
under the terms of which the 
municipalities undertake to 
repay over a period ‘ef ‘thirty 
years the monies thus loaned 
by the Government with interest 
in full. 7 


Fourth: The local distribution 
System is financed by the issue 
of municipal debentures. Pro- 
vision is made in the rates 
charged to the ultimate con- 
sumers, for revenue with which 
to retire these bonds also in 
twenty to thirty years. 


Fifth: The Commission supplies 
power to the municipalities, 
charging each municipality the 
actual cost. To do this, an 
interim charge is made monthly 
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based upon the estimated cost 
and, at the end of each year, 
credit or debit adjustment is 
made of the amount charged 
in order to make up the actual 
total cost. The ‘‘cost of power”’ 
includes all the usual costs of 
operation and maintenance of 
the generating, transforming and 
transmission plant and equip- 
ment, and, in addition, the 
annual interest charges on the 
monies borrowed for the initial 
cost of installation, also pro- 
vision for renewal (depreciation) 
and sinking fund reserves, as 
well as a special reserve fund for 
contingencies. 


‘Sixth: Each municipality — sells 
electrical energy to its own 
local consumers at rates and 
under conditions approved by 
the wiCommiussion. — Uhe-rates 
charged to its consumers by a 
municipality are made sufficient 
to take care both of the cost of 
distribution, within the muni- 
cipality, and of the estimated 
cost of power to be paid to the 
Commission by the municipality. 
The cost of distribution is ascer- 
tained in a manner identical 
with that used by the Com- 
mission in arriving at its whole- 
sale costs. 

Seventh: Under the Power Com- 
mission Act, the Commission is 
- required to determine, annually, 
the actual cost of service supplied 
to the municipal corporations 
- by the local commission for 
- such strictly municipal purposes 
as street lighting and the opera- 
- tion of waterworks’ pumps and 
street railways; and if any profit 


has accrued through the charg- 
ing of the rate used throughout 
the year, this surplus is returned 
to the municipality. 

The basic conception of the whole 
municipally-owned, electrical under- 
taking as administered by the Hydro- 
Electric Power Commission of On- 
tario is a partnership of municipali- 
ties formed to obtain power at cost, 
each municipality paying its pro- 
portion of the cost for the service 
received. The Commission, acting 
as agent and trustee for the munt- 
cipalities, exercises both adminis- 
trative and constructional functions, 
and by application of the principles 
adopted, has evolved a well-defined 
and successful working policy for 
the development, transmission and 
distribution of hydro-electric power 
under municipal ownership. 


SoURCES OF POWER SUPPLY 


In 1908 the Commission, in view 
of the vested interests in power 
developments at Niagara, secured 
its first electrical energy for supply- 
ing the municipalities of the Niagara 
system by contracting with the 
Ontario Power Company for a supply 
of electrical energy up to a maximum 
of 100,000 horsepower at a price of 
$9.40 per horsepower-year until a 
load of 25,000 horsepower should be 
reached after which the price would 
be $9.00 per horsepower-year. This 
100,000 horsepower was utilized by 
191s. The Commission arranged for 
additional power from other com- 
panies, and in 1917 purchased ott- 
right the Ontario Power Company 
with its ‘plant capacity of over 
160,000 horsepower. In 1920, the 
plant of the Toronto Power Company 
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with over 125,000 horsepower ca- 
pacity was purchased, and at the 
present time the Commission is 
completing its own Queenston-Chip- 
pawa plant with a capacity of over 
550,000 horsepower. All these pro- 
visions were made to supply power 
to the Niagara system. 


From time to time various muni- 
cipalities in districts adjacent to 
other sources of hydro-electrical 
energy requested the Commission to 
take action with a view to supplying 
their power needs. Thus separate 
systems were formed in localities in 
general proximity to various sources 
of power supply. 

Concurrently with its efforts to 
keep pace with the continually in- 
creasing demand for power on the 
Niagara system, the Commission 
. found it necessary to construct power 
developments for many of the other 
systems, which were experiencing 
corresponding growth in demand for 
electrical energy. These develop- 
ments differ not only in physical 
characteristics but also in their 
economic relationships to the various 
systems which they supply as well 
as to the Commission’s undertaking 
viewed in the large. 


At the present time there is a 
tendency to reduce the number of 
separate systems by a process of 
consolidation. This has been brought 
about by the expansion of the various 
systems and the extension of their 
transmission networks to a point 
where they interlocked with those 
of other systems. When this stage 
in their growth was reached, it 
became advantageous to connect by 
tie lines the adjacent systems. In 
some cases, special tie lines were run 


to transfer energy from one generat- 
ing station to another. Thus two 
or more systems became physically 
one from an operating standpoint. 
Finally, when this stage was reached, 
it was found advantageous to extend 
the consolidation to include the 
financial and administrative features. 
Both from the operating and ad- 
ministrative viewpoint the consolida- 
tions made have effected substantial 
economies. 

In some cases the Commission 
purchased the properties of com- 
panies which were operating within 
the confines of a system already 
established by the Commission. For 
a time these properties were operated 
as separate entities, but as it became 
convenient they were absorbed into, 
and co-ordinated with the larger 
systems. These consolidations also 
effected economies in operation and 
administration. | 


SYSTEMS OPERATED BY THE Com- 
MISSION 


At present, the Commission oper-. 
ates the following systems: 

The Niagara System: This em- 
braces all the territory lying be- 
tween Niagara Falls, Hamilton and 
Toronto on the east, and Windsor, 
Sarnia and Goderich on the west, 
as served with electrical energy 
generated at the several plants on 
the Niagara River. These include 
the Ontario Power Company plant, 
the Toronto Power Company plant 
and the new Queenston-Chippawa 
development. The area served by 
this system is about 13,500 Square 
miles, with a population of 1,800,000 
and the load supplied is about 700,- 
ooo horsepower. 
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Georgian Bay System: This system 
which is a consolidation of four 
systems previously existing—namely, 
the Severn, Eugenia, Wasdells and 
Muskoka systems—serves that por- 
tion of the Province of Ontario 
which surrounds the southern end of 
Georgian Bay and lies to the north 
of the territory served by the Niagara 
System. It includes the district 
surrounding Lake Simcoe and ex- 
tends as far north as Huntsville in 
the wuake ot "Bava eDistniCy steels 
served by five generating stations, 
the Wasdells and the Big Chute on 
the Severn River, the Eugenia on 
the Beaver River, and the South 
Falls and Hanna Chutes develop- 
ments on the Muskoka River. Of 
these, “the: *Bigs’ Chutes plant ? was 
purchased from the Simcoe Railway 
and Power Company and_ subse- 
quently enlarged by the Commission. 
The South Falls plant was purchased 
from the town of Gravenhurst and 
is also being enlarged, while the other 
three plants were constructed by 
the Commission. In addition, power 
is purchased from the corporation 
of Orillia, and from the Niagara 
System... The ‘area served by the 
Georgian Bay System is about 8,900 
square miles, with a population of 
115,000 and the load supplied is 
about 20,000 horsepower. 


St. Lawrence System: This serves 
the district immediately to the north 
of the St. Lawrence River between 
Brockville and Cornwall. The supply 
of power for the system is purchased 
under agreement from the Cedar 
Rapids Power Company whitch gener- 
ates its power at Cedar Rapids on 
the St. Lawrence River, delivery 
being made at a point near Corn- 


wall. The area served by this system 
is about 2,100 square miles, with a 
population of 28,000 and the load 
supplied is about 6,000 horsepower. 


Rideau System: This system serves 
the district in the vicinity of Smith’s 
Falls, Perth and Carleton Place. 
Power is available from two generat- 
ing plants, one at Carleton Place 
and the other installed by the Com- 
mission at High: \Palis==Bothwarc 
situated on the Mississippi River. 
The Commission also purchases pow- 
er from the Rideau Power Company 
of Merrickville. The area served 
by this system is about 1,500 square 
miles, with a population of 16,350 
and the load supplied is about 3,000 
horsepower. . 

Thunder Bay System: Thissystem 
serves the district at the head of the 
Great Lakes, including the twin 
cities of Port Arthur and Fort Wil- 
liam, with power from the power 
development at Cameron Falls on 
the Nipigon River. The area served 
by this system is about 4,000 square 
miles, with a population of 17,000 
and the load supplied is about 
45,000 horsepower. : 


Ottawa System: This system serves 
the city of Ottawa, and an extensive 
rural power district adjacent thereto. 
Power is purchased from the Ottawa 
and Hull Power and Manufacturing 
Company under an agreement where- 
by 20,000 horsepower is provided. 
The present load is about 16,500 
horsepower and the population serv- 
ed is about 134,650. 


Central Ontario and Trent System: 
This system serves the district 
bordering the north shore of Lake 
Ontario lying between the territory 
on the west served by the Niagara 
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and Georgian Bay Systems and 
that on the east served by the St. 
Lawrence and Rideau Systems. The 
nucleus of this system was the group 
of properties formerly controlled by 
the Electric Power Company, Limit- 
ed, and operated by it through the 
agency of twenty-two subsidiary 
companies. These properties were 
all purchased by the province of 
Ontario on March 1, 1916, and have 
been operated by the Commission 
as trustee for the Province since 
June 1, 1916. Since that date the 
system has been greatly enlarged in 
order to meet the constantly growing 
needs of the district. 


The power supply for the Central 
Ontario and Trent System is ob- 
tained from nine power develop- 
ments situated on the Trent and 
Otonabee Rivers. The power de- 
velopments are made in conjunction 
with dams required for navigation 
purposes. Two of these are new 
developments that are now under 
construction at Dams No. 8 and No. 
9. The area served by this system 
is about 4,700 square miles, with a 
population of ‘145,000 and the load 
Supplied is about 45,000 horsepower. 


Nipissing System: The Nipissing 
system comprises the town of North 
Bay and certain small municipalities 
south of lake Nipissing. It was 
purchased by the Province with the 
Central. Ontario system in 1916 and 
has since been operated by the Com- 
mission?: “It is supplied with power 
from two hydro-electric develop- 
ments on the South river at Nipissing 
and Bingham Chute. The area served 
by this system is about 700 square 
miles, with a population of 13,500 


and the load supplied is about 
2,750 horsepower. 


What has been already said will 
have outlined to you the general 
purpose and duties of the Com- 
mission in its service to the co- 
operating municipalities. You. will 
have understood the fact that it is 
not a “government-owned”, but a 
municipally-owned undertaking oper- 
ated by an independent Commission 
and free from political influence. 
The financial structure has been 
briefly outlined. You have noted 
the various steps taken to obtain the 
power required by purchase; by 
acquiring generating companies: and 
by actual construction of generating 
plants by the Commission. You 
have also noted the process of con- 
solidation taking place in the Com- 
mission’s systems. We shall now 
turn to a consideration of the note- 
worthy features of the hydro-electric 
developments actually constructed 
by the Commission. 


Early in 1912, on the application 
of a number of municipalities in 
Ontario county situated on the east 
side of the lake Simcoe, the Com- 


mission made a thorough survey of 
the available water powers in the 


district, and recommended a site at 
Wasdells Falls, on the Severn river 
about three miles below lake Couchi- 
ching, as being the most economical 
for power development. The in- 
teresting feature of this development 
is that it marked a new step in the 
progress of the policy of the Com- 
mission in that it was the first 
development constructed by the 
Commission on behalf. of muni- 
cipalities. Work was commenced 
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in July, 1913, and the project was 
completed in September, 1914. 


WaASDELLS DEVELOPMENT: 


The detailed hydraulic investiga- 
tions showed the available head to 
vary considerably, owing principally 
to back-water effects. However, 
taking into consideration the effect 
of forebay levels, the maximum and 
minimum heads available after con- 
struction were determined to be 
approximately 15 ft. and 9 it. re- 
spectively. 

Except for difficulties encountered 
due to this extremely low head, all 
the inherent features of the site 
were very favorable for development 
purposes. The natural formation is 
solid granite, affording an excellent 
foundation for superstructure. 


The dam sub-and super-structure 
(Fig. 1) are constructed of mass 
and reinforced concrete, and offer 
no special features of design. The 
two main turbines are of vertical 
double-runner type in open-flume 
setting, and each runner is provided 
with a separate ‘draft tube, The 
units are designed to operate nor- 
mally at a speed of 90 rev. per min. 
under a head of twelve feet, when the 
guaranteed capacity at three-quarter 
gate is 600 horsepower. When oper- 
ating under nine foot head at full 
gate the guaranteed capacity is 500. 
horsepower. The guaranteed eff- 
ciencies vary from 75 to 85 per cent. 
for gate openings of from 50 per 
cent. to Too per “cent.” he pimam 
generators are of the vertical, three- 
phase, 6o0-cycle type, and each is 


Fig. 1. Wasdells Power House, First development made by Hydro-Electric 
Power Commtssion of Ontario. 
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of 400 kilovolt-ampere capacity with 


the usual guarantees and specifica- 
LIONS. : 


EUGENIA DEVELOPMENT: 


The second development under- 


taken by the Commission, situated 
on the escarpment near Georgian 
Bay, in the County of Gray, and 
designed to serve the municipalities 
in the Owen Sound-Durham district, 
was commenced in July, 1014, and 
the initial development completed 
in November, ro1s, (Fig. 2). The 
unique features of this plant, known 
as the Eugenia development, are 
the arrangements for maximum eco- 
nomic utilization of the runoff from 
the drainage area, and the high 
head under which reaction turbines 
are used. 

The development consists essen- 
tially of a storage dam on the Beaver 
river about one-half mile above the 
Eugenia Falls, forming a reservoir, 
a canal 5,000 feet long, a forebay or 
settling basin, two woodstave pipes 
and steel penstocks and the power- 
house. The gross head under which 
the plant operates is 552 feet, which 
is obtained from the storage dam of 
50 feet and the natural fall of the 
river. : | 

The drainage area above the stor- 
age dam is 74 square miles, a great 
deal of which is tamarack and cedar 
swamp. The runoff is remarkably 
constant, due partly to the above 
fact, and partly to the geological 
formation. The escarpment is Lock- 
port dolomite underlying Cataract 
limestone, the whole overlaid with 
thick: beds of morainal boulders, 
gravel and clay, and this top covering 
forms a vast natural equalizing reser- 


Fig. 2. Eugenia Development before. 
second pipe line was added. 


voir. The rainfall on the drainage 
area is above the normal for south- 
western Ontario, since it lies on-the 
high plateau between the Georgian 
Bay and Lake Ontario, being about 
39 inches per annum. The storage 
provided at the dam, together with 
the natural regulation of the stream, 
will allow of the use of a runoff of 
about one second-foot per square mile 
throughout the year. The maximum 
flood runoff, as recorded during the 
past five years, is only about y 
second-feet per square mile, while 
the minimum record runoff is 27 
second-feet per square mile. 


The main storage dam, or No. 1 
dam, is a reinforced-concrete struc- 
ture of the Ambursen type. The 
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total length of the structure is 
approximately 1,900 feet, of which 
1,260 feet is reinforced concrete and 
640 feet is earth embankment with 
concrete core-wall. The reinforced 
section is approximately 51 feet high 
from bottom of cutoff to top of 
crest at the highest point. The crest 
of the spillway is at elevation 646, 
and its length 103 feet. The maxi- 
mum elevation to which the water 
is raised is elevation 649, at which 
point an area of about 1,650 acres is 
flooded. This upper three feet is 
controlled by flashboards, and the 
capacity gained by this means is 
190 million cubic feet, while the total 
storage capacity of the dam is 780 
millions, or about one-third of the 
total flow of the river in a normal 
year. 


The canal connecting the reservoir 
with the headworks and woodstave 
pipe lines is constructed as an open 
trench protected by wooden box 
flume in locations subject to earth- 
slides. At the lower end of the 
canal a natural basin was made by 
placing an earth-fill dam across an 
opening in the valley. The length 
of this dam is some 800 feet, its 
maximum height 30 feet, and its 
width 10 feet at the top, with slope 
of three to one on the water side 
and two to one on the lower side. 
The two woodstave pipe-lines are 
46 inches in diameter and some 
3,350 feet in length, ending in surge 
tanks located at the brow of the 
escarpment above the power house. 

The woodstave and steel pipe 
lines are joined by head blocks, from 
which risers of 40-inch diameter 
connect with surge tanks, which 
are designed to handle without spill- 


ing a complete shutdown of the plant 
when all units are operating. 

The steel penstocks are 52 inches 
in diameter, 1,557 feet in length, 
and vary in thickness from 5/16 
inch at the upper end to 27/32 inch 
at the lower end. The girth seams 
at the top. are single-rivetted and 
at the lower end double-rivetted; 
the longitudinal seams are triple- 
rivetted double-butt-strap joints, 
with rivets varying from 3/4 inch 
to 11/4 inches. The penstock ,i 
supported by concrete saddles every 
20 feet, and rides on steel channels. 
bent to the outer radius of the pipe. 
Four concrete anchors are placed 
at changes in grade below the head- 
blocks, and at end of the first three 
anchors are placed expansion joints 
of the stuffing-box type. The pen- 
stock is housed for about half its 
length to protect against frost. 

The penstocks supply three spiral- | 
casing, single-runner turbines, two 
of 2,250 horsepower capacity at 540: 
foot head operating at 900 rev. per 
min., and one of 4,000 horsepower 
capacity. 

Two of the generators are rated 
at 1411 kilovolt-amperes and one at 
2800 kilovolt-amperes, 3-phase, 60 
cycles, 3800 volts. Based on the 
machine ratings the capacity of the 
whole development is 7,500 horse- 
power. 


QUEENSTON-CHIPPAWA. 


It appears apropriate next to 
refer to the most important develop- 
ment that the Commission has made, 
which is the Queenston-Chippawa 
development on the Niagara river. 
As already intimated, the supply 
of power made available by purchase 
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from the Ontario Power Company 
at Niagara was fully in use, and the 
Commission was faced with the 
menace of an oncoming power short- 
age. This shortage materialized about 
1918, and was pronounced until 
relieved in 1922 from the new plant 
which I am about to describe. 


In order to meet the growing de- 
mand for electrical energy for in- 
dustrial purposes, the Hydro-Electric 
Power Commission, in 1917, com- 
menced the Queenston-Chippawa de- 
velopment. This plant was designed 
originally to utilize the surplus water 
that was available out of Canada’s 
allotment of 36,000 cubic feet per 
second under the Boundary Waters 
Treaty, but when the Commission 
acquired by purchase the Niagara 
plants of the Ontario Power Com- 
pany and the Electrical Develop- 
ment Company, the size of the pro- 
jected new Queenston-Chippawa 
plant was increased from less than 
200,000 horsepower to about 450,000 
horsepower, and eventually to about 
550,000 horsepower. This enlarge- 
ment was possible because more 
water was available for use under 
much more efficient conditions. That 
is to say, in the Queenston-Chippawa 
plant the water could be used at 
nearly double the head. 


The general scheme of develop- 
ment comprises an intake structure 
in the Niagara river at Chippawa; 
the deepening of the Welland river 
for a distance of 4-1/2 miles; the 
construction of a Canal 8-1/2 miles 
long from Montrose to the forebay 
and screen-house, which are located 
on the cliff about a mile south of 
the village of Queenston, and the 


construction of the Power House 
in the Gorge. 


Throughout the period of pre- 
liminary study and later as the 
design progressed, continuous use 
was made of models of the various 
structures in order that the mathe- 
matical analyses might be augmented 
by actual demonstrations under the 
assumed conditions. Models were 
made for the studies of the intake, 
the bends in the canal,the transitions, 
that is, points where change of 
section occurred in the Canal, the 
diffuser at the mouth of the forebay, 
and of the draft-tubes and station 
substructure. It is believed that 
the beneficial results of such studies 
and of the care taken in the design 
of what areoften considered minor 
elements of a power development 
have been demonstrated by the re- 
sults obtained. Such tests as have 
already been made indicate con- 
clusively that there has been secured 
at least as high an over-all efficiency 
as has ever before been obtained. 


True conservation of the waters of 


the Niagara river for power purposes 


demands that practically the whole 
fall of about 327 ft. between Lake 
Erie and Lake Ontario be utilized. 
The various power plants now oper- 


‘ating at Niagara Falls utilize heads 


of from 130 ft. to 210 ft. only and 
with widely different degrees of 
efficiency. The Queenston-Chippawa 
power development, the first unit of 
which was placed in operation during 
December, 1921, will have a normal 
operating head varying from 294 to 
305 ft. when the installation is 
complete. The conservation of head 
effected by the reduction of hydraulic 
losses to a minimum (Fig. 3) and 
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various essential elements of the to represent the best in modern 
project as a whole, has resulted ina engineering practice. 
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Fig. 3. Birds eye view of Queenston-Chippawa Development showing route 
of canal to utilize total drop of Niagara Falls and Rapids. 
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The present installation will con- 
sist of nine 55,000 to 65,000 horse- 
power turbine units operating at 
187.5 rev. per min. The generators 
are of 45,000 to 55,000 kv-a capacity 
at 12 ky., 3-phase, 25 cycles, with an 
ultimate aggregate capacity of from 
450,000 to 550,000 horsepower, de- 
pending upon water levels. The 
electrical energy is stepped up from 
12 kv. to 110 kv. for transmission. 


Intake 


One of the great obstacles to be 
overcome in order to secure con- 
tinuity of service is the entry of ice 
into the Canal. Great fields of ice, 
formed in Lake Erie with its shallow 
bays and sloping shores, are dis- 
charged down the Niagara river 
every Spring, and at frequent inter- 
vals during the Winter. The river 
itself never freezes over, but con- 
siderable anchor and frazil ice are 
formed at times of low temperature. 


The site of the intake of the 
Queenston-Chippawa power develop- 
ment, at the mouth of the Welland 
river, is favourable in that floating 
ice does not ordinarily follow the 
shore lines at this point; but the 
smooth gradient of the river surface, 
and the comparatively shallow water 
with its low velocity, are unfavour- 
able to the proper handling of ice. 


The removal of water in large 
quantities from a river heavily charg- 
ed with ice is always a difficult prob- 
lem, but is greatly simplified when a 
natural break in the river surface, 
accompanied by a sudden drop, gives 
a source of power for the separation 
of floating ice, and for its continuous 
disposal. The use of a horizontal 


diaphragm to skim the surface water, 
with its burden of ice, from the lower 
strata, thus permitting the upper 
water layer to be accelerated and 
removed clear of the intake without 
objectionable eddies, while the lower 
layer, free of ice, is changed in 
direction and flows through the in- 
take into its new channel, gives a 
positive and satisfactory solution. 


When the natural conditions do 
not permit such an arrangement, 
radically different measures, as in 
the present case at Niagara, must be 
taken. To confirm certain ideas 
developed as a result of many years 
of experience and observation by 
the Commission’s engineers in con- 
nection with the present plant oper- 
ating on the Niagara river, an ex- 
tended series of tests and experiments 
was made on _ large-size models. 
These models are duplicated to 
scale the topographical conditions 
at the site of the intake. The 
result of these experiments contri- 
buted to the preparation of a design 
which, it is expected, will operate in 
such a way as to keep the plant 
free of this ice menace. 


Fig. 4 shows the physical nature 
of the intake design.. The complete 
intake structure is about 1,100 ft. 
in length and is made up of an en- 
trance with lock gates for navigation, 
a bulkhead section and the intake 
proper, the latter combining two 
forms of intake. The conventional 
or surface intake consists of a con- 
crete barrier or boom with fifteen 
openings each 18 ft. in width, having 
normally 8 ft. of submergence, which 
however, by means of drop gates can 
be increased to any amount up to the 
full depth of water, or 35 ft. The 
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Fig. 4. Plan and Sections of Intake at Mouth of Welland River. 


submerged intake consists of 6 gath- 
ering tubes or draft distributors, 
aggregating 675 ft.inlength. Water 
enters the tubes on the upstream side 
through slots along a distance of 
500 feet. These tubes are controlled 
by gates similar to those on the 
surface intake—air tubes comprise 
an outer tapering section wherein 
the velocity is maintained constant, 
with a longer inner section of twenty- 
foot diameter wherein the velocity 
increases regularly with respect to 
distance along its axis. Diffuser 
sections are situated at the inner end 
to reduce the velocity, with as little 
loss as possible, to correspond with 
that in the Welland river section. 
The submerged tube section of the 
intake was designed as an ultimate 
protection against ice, and its in- 
stallation would be undertaken pro- 
vided it was found that the present 
construction proved inadequate. Up 


to the present time it has satis- 
factorily taken care of ice diversion. 


The Canal 


For many miles above its mouth 
the Welland river is a_ sluggish 
stream, meandering slightly in a 
depression that can hardly be called 
a valley. This stream for 4 1/2 miles 
forms the first reach of the canal, 
and its low banks provided a suitable 
disposal area for much of the material 
excavated in the process of straight- 
ening and deepening the channel. 
Leaving the river channel near the 
crossing of the Michigan Central 
Railway the Canal takes a course 
almost due north for over three 
miles, as shown in Fig. 3. The 
earth over-burden is quite heavy 
for the whole of this portion of the 
canal, the bottom grade of the earth 
section of the Canal meeting the 
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rock surface one mile from the 
Welland river. The maximum rock 
elevation is not coincident with the 
maximum earth surface elevation 


but the profiles of rock and earth 
surface are roughly parallel to each 


other. Just beyond Lundy’s Lane 


the maximum bend in the Canal 
occurs, having a deflection of s1 
degrees, and, at intervals of a little 
over a mile each, there are two other 
bends of 27 and 31 degrees. The 


earth over-burden continues fairly 
uniformly for three miles beyond 


Lundy’s Lane until Bowman’s Ra- 
vine is reached. 


The ravine is apparently an old 
river channel through which, in 
preglacial times, the Niagara river 
flowed toward Lake Ontario. At 
the. time the construction started 
this old channel was the course of a 
small stream having its outlet at 


fig. 5. Canal in Rock Section. 
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the Whirlpool. The ravine crossing 
is made on a fill and the ravine itself 
proved a convenient disposal area 
for about 1,500,000 cu. yds. of 
excavated material. 


Where the canal ‘section again 
enters the rock cutting beyond the 
ravine, the earth over-burden be- 
comes very light, in some places 
amounting to only a foot orso. Two 
deflections are made in the remaining 
two miles of the canal, one of 33 and 
the other of 47 degrees. A quarter 
mile beyond the second of these 
curves the forebay is reached. 


Lhe Design of the Earth and Rock 
Sections. Long continued investi- 
gations were made of available in- 
formation on factors of roughness for 
large canals in earth and rock,— 
with and without concrete lining. 
One of the conclusions reached was 
that the‘‘Kutter,’’ formula should be 
used= | ihe roughness factors. vised 
in the hydraulic studies were 0.035 
for the river section and o.o12 for 
the concrete-lined rock section. 


Control Works. An _ electrically- 
operated Roller sluice gate of 48 ft. 
clear span—the full width of the rock 
section—is located at station 97+00 
which is near“the beginning of the 
rock section. The use of two gates 
with a central pier was considered, 
but the single gate was found to be 
the more advantageous, as it pro- 
vided an unobstructed waterway 
with a consequent reduction in 
friction losses. The gate (Fig. 6), 


which is supported on steel towers 


with a concrete substructure, weighs 
about roo tons, and is provided with 
two hoisting mechanisms and two 
counterweights. When the gate is 
at the top of its run it is high enough 


above the water surface in the canal 
to permit a tug to pass beneath. 


Whirlpool Section. Bowman’s Ra- 
vine, situated west of the whirlpool, 
was crossed on a rock fill, the cross- 
section of the canal being changed 
from a rectangular section 48 ft. in 
width to a trapezoidal section with 
10 ft. bottom width and side slopes 
of 1 on 1-1/2. This cross-section was 
designed to give as great a cross 
sectional area as the rock section has 
at the extreme minimum water level. 
The whirlpool section is lined with 
reinforced concrete. In order to 
withstand the pressure of the back 
water when the canal is emptied, the 
lining is provided with vents of 
sufficient size to drain the fill as 
quickly as the water can be drawn 
down in the canal. ‘ 

Concrete Lining. Economic con- 
siderations prompted the lining of 
the rock section of the canal with 
concrete. The height of the lining 
was fixed slightly lower than the 
profile of the water surface existing 
when the load conditions on the 
plant are at a maximum and the 
flow in the Niagara river is at a 
minimum. Thus, at all times, the 
lining will be protected by sub- 
mergence against the action of frost. 
The thickness of the lining varies 
according to the rock over-break but 
averages about 20 in., and where 
necessary, steel dowels are used to 
anchor the concrete lining to “thes 
rock. _ 

Extreme smoothness of surface is 


not the only determining factor, 


precise alignment being also a most 
important element in the reduction 
of hydraulic losses. Great care was 
taken to obtain a smooth surface 
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Fig. 6. Electrically operated Roller Sluice Gate, slightly opened. 


by the use of steel forms and for This insured almost perfect align- 
this purpose a positive and rigid ment. 
method of form setting was devised. (Continued in December Number) 
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Calculation of Currents and Impedance 
Drops in Loop Circuits m3 


By W. B. Buchanan, Asst: Laboratory Biigineér, 
HLE-P.C. of Ontario. 


‘2N view of the fact that as far as 
'§ we are aware, it has been 
considered very difficult to cal- 
culate the current distribution 
and impedance drops in feeders con- 
nected in loops or to estimate the line 
losses with any degree of confidence, 
we believe that the following method 
which has been devised by the writer 
and checked by actual tests in the 
laboratory, will prove of value and 
is outlined herein for the guidance of 
any engineer who may find it neces- 
sary to make such calculations. The 
method involves calculations by first 
and successive approximations but 
for ordinary distribution circuits of 
less than ten per cent voltage drop, 
the first approximation may be 
sufficiently accurate, even less than 
one per cent error under some condi- 
tions of loads and power factors. 
For conditions of heavy loads and 
low power factor, however, further 
calculations would probably be neces- 
sary to obtain a reasonable degree of 
accuracy. 

The essential features of the theory, 


G 


</4 


which does not follow along well 
known standard lines is as follows: 

If in any section of a circuit we 
have a current I flowing through an 
impedance Z (vector quantities as- 
sumed) the impedance drop is equal 
to IZ. Owing to the linear relation 
between impedance drop and cur- 
rent, it is obviously permissible to 
consider I as consisting of any num- 
ber of components independent of 
each other except for the fact that 
ly tht be amustiequaleieert jes 
it is clear that IZ=(I, tI,+ + )Z 
and by estimating I), Is, etc., 
which are components of the various 
loads on the loop, we obtain I for 
any section and hence the impedance 
drop and line losses for that section. 

Problem: 

Assume a loop circuit as shown 
in Fig. 1 with generating station at 
G and:loads at A, B, C., etc. 

This diagram may be assumed to 
represent one phase only, or the 
single-phase equivalent of any three 
phase circuit giving Z, Ze, etc., the 
correct values for each case. 
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_ For high tension, long distance 
lines, the effective value of load A 
must be taken at the high tension 
bus. The high tension equivalent 
of the secondary load is first found, 
compensation made in the power 
factor to allow for the impedance 
drop in the transformer, the exciting 
current of the transformer added 
to the load current, also one half 
of the charging current to the lines 
taken by each section adjacent to 
the station. For sections of fifty 
miles or less the errors introduced 
by assuming one-half of the electro- 
static capacity lumped at each end 
of the line are negligible. , 

Then considering load A only from 
station G there are two paths for 
iievscurrent. Z,, in parallel with 
CZerr Lert <7), 

Component of I, through Z;, say 
Ap ee I,(Z2 + Z3 + Z4) 

SEO a rail An el fy 
Component of I, throw en 
Zeateia et 7, say 
Peo Ts 

mes + Za + Zs 

These components will be obtained 
with reference to the voltage’ at A 
Saw Vv. 


A 


| 


Similarly components of I, may 
be found with reference to Vee 
’ Is Xx (Z3 te Z4) 

(Zia Za + Za + Za) 
els (21 +.Z2) 

Diy Lig Pig che Zi 
andjin like manner for allloads on 
the loop. 

Our first approximation is obtained 
by assuming that the reference volt- 
ages V,, Vz, Vo, etc., are exactly in 
phase with each other and the several 
components of current found for 


each section may be added vectorially 
using the expressions already found 
thus. 


LO Toot Ty 
I, my Ta 23 ies i< Te 
Lara lean Lace oil; 
Diarra is 1. 


Thus the magnitude of .error in 
the. assumption may be determined 
by calculating I2Z. of which the 
quadrature component is a measure 
of the’ phase difference between 
V, and V3, which was assumed to 
be zero. Using such phase differ- 
ences found (if any) to obtain the 
correct vector expression for I, and 
I, with respect to V, instead of to 
V, and V, as formerly used brings 
the, results: on a second calculation 
to a much greater accuracy because 
the same reference vector is used. 

In many cases the second cal- 
culation may not be necessary, for 
example if loads, A, B and C have 
nearly the same power factor the 
numerical value of the line currents 
would not be altered appreciably 
even with six or eight degrees in 
phase shift between voltages of A, 
Band, C, 


This method of calculation has 
been checked by tests in the Labora- 
tories on a small model loop trans- 
mission line with three loads, lagging, 
leading. and unity power factor at 
r1o volts and the final results checked 
as closely as could be expected from 
the accuracy of the tests results. It 
should be noted that very careful 
attention must be given to the 
algebraic symbols to avoid possible 
errors from such a source. 

Note: Since the above solution 
was worked out, an article in the 
Electric Journal (April, 1924) by 
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a solution for a third combination of 
loads and sources. Currents and 
impedance drops are added vec- 
torially. Succeeding numbers may 
introduce further similarity in the 
method but at present writing the 
remaining sections of the problem 
treated by Mr. Evans are different. 


R. D. Evans on ‘‘Analytical Solution 
of Networks” introduces the prin- 
ciple upon which this solution is 
based under the heading ‘“‘Super- 
posed Solutions’, page 153. The 
author confirms our finding that any 
two solutions for a given network for 
different combinations of loads and 
sources may be superposed, giving 


Uniform Structure for Electric Rates 
By Philip Chaplin Jones, Akron Ohio 


The following article on rate structure re-printed from the Novem- 
ber rath issue of the ‘Electrical World” will be of considerable interest 
to the readers of the Bulletin, as it will be recalled that from the beginning 
of Hydro-Electric service in Ontario, the Commission has authorized a 
multi-factor system of rates for all classes of service, beheving that in 
that way only could service be supplied at cost. Whuile the rate structure has, 
of necessity, been modified, in detail, from time to time, to meet changing 
conditions of service, the principle of a step rate has been adhered to by the 
Commission from beginning of operation. 

This article indicates that the author has given the subject considerable 
study in respect to the analysis of conditions as they exist to-day, or 
as the trend of electrical developments indicate, and the effect of these upon 
an adequate or equitable rate system. 


ITH the rapid growth of 
electric public utilities 
the question of equit- 
able rates and charges 
became of increasing importance. 
It was early recognized that the 
electrical-generating companies were 
natural monopolies and thus that 
their profits were not subject to the 
control of competition. The only 
other evident curb was government 


control, and the various states rapid- 
ly arose to the occasion and created 
state public utility commissions, dele- 
gating to them rate-adjusting powers 
in various degrees. 

Inequalities in existing rates were 
apparent. The situation was ag- 
gravated by lack of standards of com- 
parison. Conditions and costs were 
different, of course, in different 
localities and these natural inequali- 
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ties when presented in the frames of 
heterogeneous accounting systems 
presented appearances in no way 
alike. 

The first step in the amelioration 
of this unfortunate situation has 
already been taken. The state utility 
commissions, banding themselves 
into a national association, have 
formulated a standard classification 
of accounts with instructions as to 
its use. Most of the states have 
adopted or are about to adopt a 
standard classification either identi- 
cal or very similar to this one. 


Thus the time is in sight when the 
public utilities will speak a common 
financial language. One big step 
yet remains—to formulate a standard 
rate structure whereby these costs 
now arranged and classified in a 
uniform manner may be charged out 
to the consumer in an equitable and 
uniform way. It is as a suggestive 
guide in this direction that the 
present article is written. 


All expenses of an electrical utility 
may be divided into three groups, 
each group being, in general pro- 
portional to one of the three main 
elements in the business: the first 
to the size of the plant, the second to 
the number of production units 
generated, and the third to the 
number of customers. Viewed in 
this manner the three groups of 
expenses will be as given below: 

Group I—Capacity Cuarces. In- 
terest on indebtedness, taxes, in- 
surance, depreciation, general office 


expense, power plant labor and 
allowable profits. This includes ac- 
counts numbered 701, 706, 709, 


Dae ee 1 e,) 750-21 7313 B87 to 
790 inclusive as given in the Uniform 


Classification of Accounts for Electric 
Utilities published by the National 
Association of Railway and Utility 
Commissioners. Also 403, 404 and 
431 to 443 inclusive. 


Group II—Enercy Cuarcss. 
Costs of fuel, supplies, maintenance, 
transmission and distribution losses. 
This includes all accounts numbered 
702 to 705 inclusive, 707, 708, ypikey 
BUN] 120 721.3 ee 72t-4) 10 .721.0) Ins 
clusive, 731.22, 731.32, and AGT. ALtO 
737-71 inclusive in the same classi- 
fication. 


Group III—Customer CHarcss. 
All charges proportional to the num- 
ber of customers, such as meter and 
billing costs. This includes accounts 
numbered 731.51 to 731.54 inclusive, 
732.72 and 760 to 771 inclusive, also 
in the same classification. 


To charge out these costs fairly a 
three-fold rate must be used. In 
the early days of the industry, the 
attempt was made to keep the rates 
as simple as possible. It was thought 
advisable to have a flat rate per 
kilowatt-hour or per horsepower year. 
The feeling was that a more complex 
rate, though it might better represent 
the actual cost of service, would be 
for the most part unintelligible to 
the customer and therefore distaste- 
ful to him. We have fairly well out- 
grown this situation now, however, 
and very few of the simple one part 
rates still exist. In the whole busi- 
ness world the tendency is more and 
more to make selling price correctly 
proportional to costs and in the 
future it will undoubtedly be easier 
to defend a just rate, no matier how 
complicated, than an unjust one, no 
matter how simple. 

As the total expense of a utility 
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is proportional to three different 
factors—installed capacity, genera— 
ated kilowatt-hour and number of 
customers—it is evident that in an 
equitable rate these three portions of 
expense should be charged out in 
proportion to the demand the user 
makes on them. Thus, if any cus- 
tomer has a demand of X kw. and 


uses Y kw.-hr. per month, his 
monthly bill Z should be: 
Yo A Xe ey eRe (1) 
where 
A = Group 1 expenses + 
total of customers’ de- 
mand = S; + dP (2) 


P = Plant capacity in kilowatts. 

d = Total of customers’ de- 
mands = P; 

S,; = Group I Expenses and 
B = Group II expenses > 
total kilowatt-hours gener- 
ated = So + G. 

G = Kilowatt-hours generated 
by utility. 


(3) 


Se = Group II Expenses and 
C = Group III Expenses 
+ number of customers 


U’ = Number of customers. 


(4) 


The general bill structure repre- 
sented by equation (1) is a plane 
surface inclined to the X, Y and Z 
axes by angles depending on the 
relative values of S;, Se, S3. A, B 
and C are the rate elements and will 
vary with the different companies 
and for different classes of service 
with the same company. 


Inasmuch as different classes of 
services take energy at different 
voltages and thus demand more or 
less equipment in the way of dis- 
tribution systems and transformers, 


the costs in Group I and II will be 
divided in general into several sub- 
groups forming the elements of sever- 
al rates. Thus to form a rate for 
large consumers taking power at 
primary voltage, Sy and S», would 
include no distribution costs. Cus- 
tomers taking energy at distribution 
voltage would have a rate in which 
elements A and B were computed 
from costs including the distribution 
system but not including the dis- 
tributing transformers or low-voltage 
lines, whereas, secondary voltage 
customers would have rates made up 
of factors A and B which included 
all expenses and fixed charges of the 
utility. The rate for each customer 
would be of the form, given in equa- 
tion (1), but the constants A and B 
would be different for each different 
class of service. 


In this manner, the actual rates 
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would be easy of determination and 
just for all. Estimated figures of d, 
G and U would be used based on 
previous years’ experience. Not only 
would such a uniform rate structure 
simplify litigation and commission 
procedure but it would increase the 
use of electricity for domestic pur- 
poses and thus lower costs by im- 
proving load factor. 

A typical residential rate built up 
on such a scheme might have con- 
stants as follows: A = 1.00, B = 
0.006, C =o0.50. As applied to a 
customer with a 500 watt demand, 
the minimum bill would be $1.00 a 
month and the rate would be as 
shown in the accompanying illustra- 
tion. With a monthly consumption 
of 11 kw. hr., the rate would be 
about 10 cents per kilowatt hour. 
If the consumption were raised to 
36 kw. hours a month, the rate would 
drop to 3-% cents. 

Several advantages of such a 
system have been mentioned, and 
others will become obvious on a more 
detailed examination. The big under- 
lying value of this scheme is that 
each class of service is profitable in 
itself and one group is not made to 
pay the cost of carrying another. 


mee mec fom 
To thc Late Sir Adam Beck 


Great, honorable, generous, noble 
knight, 

Whose task has been to fight the 
peoples fight 

Who, fearless, fought for what you 
knew was right, 

We mourn. 

For now the messenger whom all 
must know 


_ Has called alas, and so too soon you 


go 
And leave great hundreds here below 
Forlorn. 


Now at the close of your short earthly 
days 

When to your work the world great 
tribute pays, 

We grope as some one in a semi daze, 

Por aid, 

And wonder will there ever be a man 

Of courage and integrity, who can 

Proceed with the foundation plan 

You’ve laid. 


No monument or cenotaph can we 
select 


No matter who may choose or so 
elect, 

But will be shamed by that you did 
CLecr- 

Your own. 

Too well we realize when now we’re 
grieved, 

Too prone we’ve been to doubt what 
you believed, 

Too willing to debate while you 
achieved 

Alone . 


And so great benefactor of our land, 

Tho we've refused the kindly prof- 
fered hand 

Because we lacked the sight to 
understand 

We weep. 

And evermore upon the book of fame, 

Emblazoned at the top shall be your 
name 

While you with conscience free from 
blame, 

Shall sleep. 

—J. Arthur Nichols. 
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Wanted More Courage 


S&S @NHE average household in 
America annually spends 
about $420 on automobiles, 
$100 on tobacco, $286 on 
women’s clothes, $85 on men’s cloth- 
es, $30 on radio, $25 to $30 on electric 
service and $10.88 on electrical equip- 
ment for the home. Probably not 
more than 15 per cerit. of the homes 
now connected to electric power lines 
have installed in them today what 
might be called a complete electrical 
equipment. This is a smaller per- 
centage than five years ago, because 
we are taking on new homes faster 
than we are selling appliances for 
use in them. 


‘What is the. electrical industry 
going to do about it? 

Hundreds of thousands of people 
wire up each year. - Each family is 
eager for a modern home. . They 
want all the comforts of electric 
service. But they never get it. 
It’s never sold to them. Electrical 
manufacturers, central-station com- 
panies and dealers combined don’t 
sell enough appliances to even keep 
up with the growth of the household 
market. At our present rate these 
people will all die—and so will we— 
before complete electrical equipment 
becomes the standard of the Ameri- 
can home. 


And the reason why the electrical 
industry is steadily falling behind 
the growth of this,its greatest mar- 
ket, is because the electrical man is 
individually selling the American 
home too small an order. 

John and Mary and their children 
represent the great American house- 


hold market. 
other things? 


How do they buy 


The automobile salesman comes 
to John and Mary and sells them a 
thousand-dollar or a fifteen-hundred- 
dollar car—complete. They want 
the car. That is the price. They 
buy—not first the engine, then the 
wheels, then the body, then the top— 
but a complete car. 


The bathroom salesman also comes 
to John and Mary and sells them a 
white-tiled porcelain-equipped bath- 
room for $1,000 or $1,500, including 
the necessary plumbing. He does 
not sell this year a tub, next year a 
toilet, then a basin, then the floor 
and then the walls. If he had done 
so, then the tiled and porcelain bath- 
room would not now be the standard 
of the modern home. Johnand Mary 
want the bathroom not alone for 
comfort, but because it is a mark of 
social standing. They must be 
modern—so they pay the price and 
buy. 

Why is it that these bathroom 
and these motor-car salesmen can 
obtain from the same home that 
electrical salesmen call on orders for 
complete equipment that costs $1,000 
or $1,500, when the electrical sales- 
man calls and comes away with an 
order totaling $50, or perhaps $150, 
for a single appliance—which is but 
a fraction of a complete equipment? 


The automobile industry had the 
courage to go to the American home 
and sell expensive motor cars in spite 
of the low cost of a horse and buggy. 
The bathroom people had the cour- 
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age to sell a thousand-dollar equip- 

ment despite the cheapness. of the 

china basin and the tin bathtub. 

The electrical industry has not yet 

had the courage to go to John and 

Mary with the same big vision and 

full purpose and do a complete sell- 

ing job. 

How is the electrical industry to 
accomplish this? We cannot tell our 
selling men that they must work 
longer and walk faster, and sell more. 
Piecemeal purchasing will never 
make complete electrical equipment 
the standard of the American home. 
There is only one way: 

We electrical men must approach 
John and Mary with a new sales 
philosophy and a new program de- 
signed to bring a fresh thought to 
them by offering a sensible solution 
of the Social and economic difficulty 
that beset every household in the 
land. Here is the plan: 

1. Let us prove the practical and 
personal advantages of meet- 
ing present conditions of cost 
and labor in the home by 
doing the housework electrical- 
ly and modernizing the proces- 
ses' of housekeeping as men 
have modernized the methods 
of the office and the factory. 
Let us sell not just single ap- 
pliances, but complete equip- 
ment. 

2. Let us show each household how 
the mortgage money can be 
made to pay for the heavy 
equipment — clothes washer, 
ironer, dishwasher, kitchen 
motor, refrigerator and, where 
the rate permits, a range and 


water heater—if these are 
_ screwed fast and permanently 
installed when the house is 
built or bought. 


3. Let usalso figure for the customer 
how to make the regular house- 
hold budget pay for the auxili- 
ary equipment—the vacuum 
cleaner, sewing machine, fan, 
toaster, percolator, waffle iron, 
heat pad and the rest—by 
setting up an easy-payment 
contract and a regular schedule 
of appliances, with a fixed ap- 
propriation of so much a 
month. 


For John and Mary would not 
today possess and enjoy the white- 
tiled porcelain bathroom and the 
family car if salesmen had not come 
and “‘sold’”’ them with eager enthusi- 
asm and complete conviction, and 
they could not have bought if the 
salesmen had not also brought the 
suggestion of a way to help them 
finance these large purchases. 

John will do his part and so will 
Mary. They will gladly buy com- 
plete electrical equipment. They 
will give our salesmen, too, a thous- 
and dollar order. They will do it 
just as soon as the electrical industry 
will back this bigger vision of the 
household market with more courage- 
ous selling. 


And complete electrical equipment 
will become the American standard— 
first in the new better-class home— 
just as it was with the bathroom. 
Then the older and smaller homes, 
perhaps already partly equipped, 
will fall in line.—Electrical World. 
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Association of Municipal Electrical Utilities 


Minutes of Meeting of 
Executive Committee 


A meeting of the Executive Com- 
mittee was held at the office of the 
Hydro-Electric Power Commission 
of Ontario on Wednesday, November 
11th, 1925, beginning at2 p.m. The 
following members were present: 
Messrs) Ricoh wy olarr abies Grn tial 
Jo Gy vAtchipald, OG acottaw on 
Catton, G. J. Mickler, T. W. Brackin- 
reid, J. E. B.. Phelps, Rysj.comith, 
C. A. Maguire and 8. R. A. Clement. 


Due to the absence of the Presi- 
dent, Mr. V. 5S. McIntyre, Mr. R. H. 
Starr, Vice-President, acted as Chair- 
man. The Minutes of the Executive 
Committee of September oth, 1925, 
were read and confirmed. This meet- 
ing was called for the purpose of 
considering plans for the Winter 
Convention of the Association, and 
was to have been held on November 
4th, but was postponed to this date. 


Reference was made to the recent 
bereavement of the President, Mr. 
McIntyre, on account of the sudden 
death of his wife. 

Moved by Mr. O. H. Scott, second- 
ed by Mr. J. E. B." Phelps, 

THAT the Secretary write a letter 
of condolence to Mr. McIntyre, ex- 
pressing the sympathy of the mem- 
bers of the Executive Committee on 
account of his loss. 

Moved by Mr. J. E. B. Phelps, 
seconded by Mr. O. H. Scott, 

THAT the bill for flowers sent to 
Mrs. McIntyre’s funeral be paid by 
the Treasurer on the O.K. of the 


Secretary, dispensing with the Presi- 
dent’s signature. 
CARRIED. 
Plans for the Winter Convention 
were then considered. Mr. R. H. 
Starr reported on behalf of the Con- 
vention Committee as to prepara- 
tions that had been made, and. drew 
attention to a request from the King 
Edward Hotel that the Convention 
be moved one week ahead. 


Moved’ by ‘Mr. J. E. B. Phelps, 
seconded by Mr. J. G. Archibald, 


THAT the date of the Winter 
Convention be changed to January 
2oth and 21st, 1926. 

CARRIED. 

Mr. W. R. Catton reported on 
behalf of the Papers Committee 
suggesting papers to be given at the 
Winter Convention. The programme 
decided upon is as in the resolution 
following: 


Moved. by. Mr. W. -R. Catton, 
seconded by Mr. J. G. Archibald, 


THAT the papers to be submitted 
at the Convention be as follows: 
First afternoon— 

“Lightning arresters”, by F. W. 
Peek, General Electric Co., Schen- 
ectady, ‘N-Y. 

Second morning— 

1. “Increasing substation ca- 
pacity’; ‘by W. R. Catton. 

2. Paper to be supplied by 
O.M.E.A. 

Second afternoon— 
1. “Efficient management of 
Public Utilities’. 
2. Paper on ‘‘Merchandising”’. 
CARRIED. 
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The Chairman of the Convention 
and Papers Committees were re- 
quested to have details covering 


plans of the Convention and Papers ' 
for advance publication given to the - 


Secretary not later than December 
ESthy.t02 5; 

Mr. C. A. Maguire then addressed 
the meeting on the Beck Memorial 
Endowment, with the object of 
assisting the members in answering 
questions concerning which there was 
doubt, to enable them to go back 
to their Municipalities and make 
those details clear and remove any 
misunderstandings. 

The meeting adjourned at 4 p.m. 


Pe ive fhe 
Nominatons for 1926 


The scrutineers for the election of 
officers for 1926, report the following 
nominations received, as candidates 
for the various offices of the Associa- 
tion of Municipal Electrical Utilities 
for the year 1926. 

The names marked with an ‘“‘aster- 
isk’? will appear on the election 
ballot. 


President—Messrs. R. H. Starr*, 
V.S. McIntyre*, J. E. B. Phelps, 
R. H. Martindale, E. I. Sifton, 
(a es Ferry, E. V. Buchanan, 
John R. Wood,C. C. Folger, W. R. 
Catton. 


Vice-President—Messrs. W. R. Cat- 
fonds G..Archibald; R:.H. Starr; 
O. M. Perry, W. E. Ressor, H. G. 
Hall*, J. J. Heeg*, T. W. Brackin- 
reid, A. J. Stewart*, E. M. Ash- 
Worth, D. B. McColl, J. E. Teckoe, 
EY V.-Buchanan, O. H: Scott: 


.C. A. Walters, W. H. Childs, C. T. 
“ Barnes. 


, [reasurer—Messts. G. J: Mickler*, 
R. C. McCollum*; R, T. Jeffrey, 
D. J. McAuley*, J. G. Archibald. 

Secretary—Messrs. S. R. A. Clement* 
Gu J Mackler: 


Directors—Messrs. O. H. Scott*, W. 
R. Catton*, J.- G. Archibald*, 
OPM. Perry”, Jo R. McLinden*, 
Bal Sitton eR JepOmMrh Have 
Buchananhk Boe Bivvy ates: HG 
Hall, J. G. Jackson, E. J. Staple- 
ton, C. A. Walters, J. E. B. Phelps, 
E. M. Ashworth, Walter Reesor, 
jie heckoe (Go viseBarness Js 
Heeg, T. W. Brackinreid, W. H. 
Childs, Geo. Crosz, J. W. Bayliss, 
AyD scott) His Caughelly ©. hy 
Kirkby, Le lam@raigs Voy oN ce 
Intyre, C. H. Denton, Ben Kerwin, 
H. O. Weichell, H. F. Shearer, 
Reet Hee Starry Gash. Schwenger, 
L. G. McNeice, F. C. Adsett. 


District DIRECTORS 


Ntagara—Messrs. J. G. Archibald, 
E. H. Caughell*, W. R. Catton. 
Fe Beene) e's ve Hace le ieee 
ton, J. \J. Heeg, ©. M. Perry 
iss OCOLUM EL ee. iain hye Ey. 
McColl, V. S. McIntyre, W. L. 
Falkenham, J. G. Jackson, Capt. 
J. A. McAuley, V. Martyn. 

Georgian Bay—Messrs. J. R. Me- 
Linden, E. J. Stapleton*, G. H.: 
Campbell*, S. J. Milliken. 


Central—Messrs. W. E. Reesor*, 
C. T. Barnes*, C. A. Walters*, 
J. E. Skidmore, O. H. Scott, G. E. 
Chase. 

Northern—Messrs. C. J. Moors*, 
T. W. Brackinreid.* 

Eastern—Mr. R. J. Smith*. 
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News {TEMS 


Central Ontario System 


The distribution system in Co- 
bourg has been greatly improved by 
the construction of new line on 
Division St. The old line was on 
45{t. poles inside the sidewalk. The 
new line has been moved over to the 
curb and installed on 3oft. poles so 
that it now runs underneath the 
trees. All the poles have been 
painted green and the line presents a 
very good appearance. 

* * * * 

Owing to the rebuilding of the 
Goodyear Company’s premises in 
Bowmanville, a reconstruction of the 
line existing to serve them will be 
necessary. Advantage will be taken 
of this to considerably increase the 
line capacity. 

* * * * 

The village of Pickering is only 
about 25 miles from Toronto, but 
up to the present has never had 
electric service. Last year, however, 
the village trustees made a deter- 
mined effort and secured sufficient 
rural contracts to warrant a line 
being built from Whitby. This will 
be a single phase 4,000 volt line and 
4,000 v. transformers will be used. 
The poles are now all erected and 
service may be expected by the 
New Year. 

* * aK * 

The Council of the township of 

Haldimand have approved the esti- 


mates for installation of eight street 
lights in the village of Grafton. 
* 5 * a 

A section of the Township of 
Whitby East is practically part of 
the City of Oshawa. Steps are 
being taken to make this a voted 
area, 


Niagara System 


No. 9 unit at the Queenston- 
Chippawa generating station will be 
put into operation during the first 
week in December. 

* * * * 


The new outdoor sub-station, lo- 
cated near Kleinburg, having a 
capacity of 150 k.w., was recently 
put into operation and will supply 
part of the Woodbridge Rural Power 
District. 


* * e * 


A contract has recently been let 
for the construction of section six 
on the new Welland Canal located 
between Welland City and Port 
Robinson. Requests have recently 
been received from the Contractor 
for approximately 4500 horsepower 
to be used in carrying on this work. 

oe * & * 

A new outdoor sub-station to 
supply the Town of Port Colborne is 
now practically completed and will 
be put into operation about Decem- 
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ber 15th. This station will have a 
capacity of 1500 k.w. 
& * = * 


Arrangements have recently been 
made for the construction of a new 
outdoor sub-station, having a ca- 
pacity of 150 k.w., at Sharon, which 
is about four miles north of New- 
market. This station will be used 
to supply the Police Village of Mount 
Albert, and part of the Newmarket 
Rural Power District. 


* * * * 


The 110,000 volt line from St. 
‘Thomas to Sarnia, and also the 
110,000 volt transformer station at 
Sarnia, will be put into operation early 
inthe month of December. 


t3 BRS, 2 36 sd 
Thunder Bay System 


The sth generating unit of Cam- 
eron Falls generating station, Nipi- 
gon Development, will be placed in 
operation on December ist. The 
output of this unit is urgently 
needed to meet the demands of the 
‘Thunder Bay System, as the Novem- 
ber load recorded at Port Arthur 
exceeded 26,000 h.p., an increase of 
Over 3,000 h.p. for the corresponding 
period last year, while the highest 
twenty minute demand on the gener- 
ating station at Cameron Falls has 
already exceeded 45,000 h.p. 

j * * e ae 

The Kaministiquia Power Co. has 
also increased its demand for Nipi- 
gon power and has requested the 
Commission to reserve a maximum 
of 6,000 kw. which will be used to 
supply Fort William customers now 
served by that company: 


Additional timber limits have been 


, awarded by the Provincial Govern- 


ment to the Thunder Bay Pulp & 
Paper Co., and the Provincial Paper 
Mills, Port Arthur, the -Nipigon 
Corporation, Nipigon Village and the 
Fort William Paper Co., Fort Wil- 
liam. The acquisition of these limits 
by these companies will be, in all 
probability, in the near future, the 
means of considerable growth and 
expansion in the pulp and paper 
industry at the head of the Lakes, all 
of which will result in additional 
demands for power in the Nipigon 
Development. The increased de- 
mand will probably require addition- 
al development on the Nipigon 
river over and above the 75,000 h.p. 
installed capacity of the 6 generating 
units which will be available at 
Cameron Falls. The five units at 
Cameron Falls when in operation 
will give the Commission an installed 
Capacity) Ob. 62,5004 Ip.) It is am- 
possible at the present time to state 
the exact amount of power which 
will be required by the various pulp 
and paper mills, due to the securing 
of these additional limits, but from 
advance information it will amount 
tovat leashezs ooo hip. and in all 
probability, considerably more than 
this amount. 


Mr. A. S. White IIl. 


We regret to report that Mr. A. S. 
White, Senior Right of Way Agent, 
is at present in the Toronto General 
Hospital, where he was compelled 
to undergo a very serious surgical 
operation. At the time of writing 
he is reported as improving and on 
the way to ultimate recovery. 
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List of Electical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission 
of Ontario in October, 1925. 


Appliances 


THE AMERICAN FLOOR SURFACING 


MACHINE Co., 518 South St: Clair 


St., Toledo, Ohio. 


» “American Universal’ Portable 
Floor Surfacer. 
* * * * 
BLUEBIRD Limitep, Brantford, 


Ont. 
‘Colonial Maid” Electric Washing 
Machine. 
* * * * 
CANADIAN TOLEDO SCALE Co. 
LIMITED, Windsor, Ont. 
Electrically-illuminated Scales, 
Style Nos: 301s; 3045, 3125. 
* * * * 
A. K. CouLter (Submittor), 
Lombard St., Toronto. 
Warp Mrc. Co., (Mfr.), 937-9 
Wellington Ave., Chicago, I]l. 
“Westinghouse” - Curling Iron, 
Marcel Waver and Drying Comb, 
and Soldering Irons. 
* ok * * 
GILSON MANUFACTURING Co. 
LimITED, Guelph, Ont. 
“Snow Bird’. Electric Washing 
Machine. 
* * * * 
Hack Or, Burner Co., 
Davenport Rd., Toronto, Ont. 
Electrical equipment for Oil Burn- 
ing Furnace. 
* * * * 
Hate Broruers, 84 St. Antoine 
St., Montreal, Que. 


TT42 


Christmas Tree Lighting Sets. 
* *K * * 

INDEPENDENT Pneumatic Too. 
Co., 32. Front St. Wi, lorena: | 

“Thor” Portable Drills and Grind- 
ers. 

* * * * 

JORDAN Roserts SAEs, LIMITED, 
(Submittor), 16 Grey St., Brantford, 
Ont. 

Jones MacNgeliu « Oren (Mfr.) ,: 
Warsaw, Indiana. 

‘Power King’’ Portable Drills. 

* * * * . 

KELVINATOR CORPORATION, 2051 
West Fort Street, Detroit, Mich. 

“Kelvinet”’ Refrigerator. 

* * * * 

KENNEDY & KENNEDY, (Submit- 
tor), 1442 Yonge St., Toronto. 

THE France Mrc. Co., (Mfr.), 
10321-35 Berea Rd., Cleveland, Ohio. 

France” Battery Charger. 

* * * * 

Morrats, Limitep, Weston, Ont. 

Electric Ranges, Domestic Types, 
Cat. Nos. E22F, E24F, Ea2sF, Ea7F, 
E30F,, E33F, E3sF, E36F, E37F, 
E38F, Erg6F, E294F, E396F, E397F. 

* * * cS 


NaTIoNAL Evectric Heatinc Co. 
LIMITED, 544 Queen St. E., Toronto. 
“Duo” Toaster, Cat. No. 170. 

Electric Ranges, Cat. Nos. 422R, 
423R, 424R, 426R, 446R, 428R, 
430R, 432R, 435R, 436R, 445R. 

* * * * 


NORTHERN ELectric CoMPANY, 
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2835 North Western Ave., Chicago, 
Til. | 
“Gold Beauty’ Electric Curling 


Irons. 
* HK * * 


REED & CAMERON, 188 Adelaide 
St. W., Toronto. 
Electric Table Stove ““Veribest’’. 


* * * * 


REELHEAT MANuFAcTURING Com- 
PANY, LIMITED, 196 Queen St., Ot- 
tawa, Ont. 

Electrical Equipment for Oil Burn- 
ing Furnace. 

* K * 


Warvb-Love Pump CORPORATION, 
Rockford, Il. 
Motor-operated Pumps and Water 
Systems. 
* * * * 
*ARTHUR & Fow Ler Co., N. 119% 
Browne St., Spokane, Wash. 
“A. & F.” Circulation Type Water 
Heater. 
* * * * 
*SWARTZBAUGH Mrc. Co. THE, 
1501 W. Bancroft St., Toledo, Ohio. 
Table Stoves, Types S-1 and S-3. 
Electric Fireless Cookers Model 
OTe EG jr. No. 8. 
Marking: ‘“‘Everhot’’. 


* *k * * 


*SwAN-Haverstick, Inc., 143 E. 
State St., Trenton, N.J. 
Radio Lightning Arrester, ‘“S-H” 


* * * * 
Fittings 
CANADIAN GENERAL ELECTRIC 
Company, LIMITED, 224 Wallace 


Ave., Toronto. 

Separable composition attachment 
plugs, Cat. Nos. GE2241, GE624B; 
body only, Cat. No. GE2242; caps 


only, Cat. Nos. GE2243, GE62s’ 
with metal cover GE662. 

* * * * 
Welss & BIHELLERINC., (Submittor), 
69 Adelaide St. E., Toronto. 

RamiE Union ENSCHEDE (Mft.), 
Holland. 

Wire Connectors ‘Medium Sim- 
plex’’. 

2K. OR * * 

BENJAMIN ELECTRIC Manvu- 
FACTURING COMPANY oF CANADA, 
LIMITED, 11-17 Charlotte reli and Raye 
onto. 

Flexible Tubing ‘Benjamin’. 

* * * * 

THe Duncan Evectricat Co. 
Lrp., 2 Inspector St., Montreal, Que. 

oD Coton lie. Kiuseleset Roe 
settes, Cat. No. 4703. tas 

* * * * 

DomINIoN MacuINE & Too. Co. 
LimiTED, 77 Peter St., Toronto, Ont. 

Outlet Boxes—sheet steel. 

* * * * 

*ARROW ELECTRIC Co., Tue, Hart- 
ford, Conn. 

Medium Base Sockets (as listed 
on Underwriters’ Laboratories cards 
dated June 25, 26, 27 and 28, 1925). 

Medium Base Receptacles (as 
listed on Underwriters’ Laboratories 
cards dated June 25, 26, and Septem- 
ber 29, 1925). 

Receptacles for Attachment Plugs 
& Plugs (as listed on Underwriters’ 
Laboratories card dated June 26, 
1925. 

K * * * 

*FEDERAL ELeEctric Co., 8700 S. 
State St., Chicago, Il. 

‘‘Federal’”’ Medium Base Sockets 
Cat. Nos. 302-03, 332. 

Medium Base Receptacles (as 
listed on Underwriters’ Laboratories 
card dated August 14, 192s). 
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Porcelain’ Bushings. Types A1- 
A6 incl. 
Marking: ‘“F.E.Co.”’ 
* ee TE * 


THART Ve” HEeemMan Mre- 'Co., 
(Submittor), 342 Capitol Ave., Hart- 
ford, Conn. 

PatstE Co, Hit. (Mir )© 2307 
Arch St., Philadelphia, Pa. 

Medium Base Sockets (as listed 
on Underwriters’ Laboratories card 
dated October 2, 1925). 

* * * * 

*RopaLe Mrc. Co., 492 Broome 
ot. New York, N.Y. 

Insulating Link. 


* * * * 


Portable Lighting Devices 


THe Art Merat Works INnc., 
Aronson Square, Newark, aNCTS 
Portable Electric Lamps. 
* * * * 
Cote MANurFacturRING Co. L*tp., 
Lindsay, Ont. 
Portable Electric Lamps. 
* * * * 
P. Dupuy, 287:St. Timothee St., 
Montreal, Que. 
Portable Electric Lamps. 
* * aK * 
PuGH SPECIALTY Company, L7p. 
38-42 Clifford St., Toronto. 
Portable Electric Lamps. 
* * * * 
Joun B. SaLTERIni, 35-37 West 
eat wi., News York) Nwv 
Portable Electric Lamps. 


* * * * 


Switches 


A. GRAHAM Boyp & Company, 
100 Front St. E., Toronto. 
“Boyd” Thermostatic Switch. 


*ALLEN-BRADLEY Co., Milwaukee, 
Wis. 

Resistance Appliance (as listed 
on Underwriters’ Laboratories card 
dated August 25, 192s). 

* * *K **k 

*A RROW,ELECTRIC Co.,/The, Hart- 
ford Conn. 

“Arrow” Flush Switches (as listed 
on Underwriters’ Laboratories card 
dated October 17, 1925). 

Surface Switches (as listed on 
Underwriters’ Laboratories cards. 
dated June 17, 1924, and September 
Zo nLO25 


* * * * 
*BISHOP & Bagpcock Coa., The, 
Cleveland, Ohio. 
Automatic Switch—Float type, 


Model No. $29: 
* * * * 
*CUTLER-HAMMER Mpc. Co., THE, 
Milwaukee, Wis. 
Surface Snap Switch, single pole, 
Cat. No. 7270. 


* * * * 


Miscellaneous 


CANADIAN GENERAL ELECTRIC 
CoMPANY, LIMITED, 224 Wallace Ave. 
Toronto. 

Heater Cord Sets. “With cone 
switch, Cat. No. 190; without cord 
switch, Cat. Ne. 180. 


* K * ok 


W.H. BANFIELD & Sons, LIMITED, 
370-386 Pape Ave., Toronto. 
Heater Cord Sets, Cat. No. 651. 


* * * * 


*ArRow Exvecrric Co., Hartford, 
Conn. 

Edison Plug Fuses. 
‘Arrow’. 


Marking: 
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_ *FEDERAL ELEcrTRIC Co., 8700 
_S. State St., Chicago, Ill. 


Brederal’’ Plig Fuses—Renew- 
able type. 
‘National’ Cartridge enclosed 


Fuses—Renewable type. 


* * x * 


*These devices are under the 
Underwriters’ Laboratories label or 
re-examination service. 


* * *k * 


Prosecution of Jobbing House 
for Distributing Sub-Standard 
Electric Curling Irons 


A Toronto Specialty jobbing house 
was summoned by the district elec- 
trical inspector to appear before the 
Police Magistrate at Whitby to 
answer to a charge of disposing of 
unapproved curling irons to a retail 
hardware company in Whitby. 

The case was tried before Magi- 
Strate Wills on Oct. roth. It: was 
Shown that the Specialty Company 
had sold a number of unmarked 
curling irons to which were attached 
lengths of cotton insulated cord. 
The sale was admitted, the Company 


pleading guilty, but explained to the 
court that this sale was due to a 
mistake on the part of their shipping 
department as they had in stock 
other lines of curling irons which 
were approved by the Commission. 

In view of the circumstances, and 
the fact that this Company had not 
previously been summoned for breach 
of the Regulations regarding sale of 
electrical equipment, the Magistrate 
agreed to suspend the sentence on 
the understanding that defendant 
would pay for the costs of the action. 

Retail dealers in Ontario are 
warned to scrutinize carefully the 
appliances which are offered to them 
by travelling salesmen of manu- 
facturers and jobbing houses, and 
they should specify on the order that 
such appliances must bear the ap- 
proval of the Hydro-Electric Power 
Commission. The salesman should 
be able to quote the approval number 
applying to the article which he is 
selling. Approved appliances are al- 
ways marked with the manufacturer’s 
name, and. where necessary, with 
the volts and amperes or watts. If 
in doubt at any time as to whether 
a device has been approved the 
nearest Electrical Inspection office 
can furnish the information. 


res % eet | a i. 


- Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 
Municipal Officials advise of any corrections that should be made. 


—Editor. 
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death of 
Niagara 
Falls, the 
Commission — lost 
one of its most 
capable young ex- 
ecutives, and Can- 
ada a young en- 


gineer for whom 
there. was appar- 
ently) in’ store a 
most brilliant fu- 
ture. farly in 
November, Mr. 
Philp contracted a 
-form of blood in- 
fection which was 
the cause of his 
death in spite of a 
brave fight on his 
part and all that 
meaiteal-sici1] 
could do to help 
him. 


Gordon Philp was born in Port 
Hope and received his public and 


N December 
Philp at 


Gordon Oke Philp 


in the high school education there. Having 


G. O. Philp 


decided to train himself for engineer- 


ing he entered the 
University of To- 
ronto, graduating 
asa Bachelor of 
Apphed Science 1n 
Lord: »Durine the 
racations of his 
course he received 
practical. experi- 
ence withthe 
Midland Con- 
struction Com- 
pany in Central 
Ontario. After 
graduation he en- 
tered the engineer- 
ing department of 
fine Lege tic 
Power Company. 
On the Electric 
Power Company 
being taken over 
by the Ontario 


Government in 1916, he entered the 
staff of the Operating Department 
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of the Hydro-Electric Power Com- 
Upon the acquiring of the 
Ontario Power Company by the 
Hydro-Electric Power Commission, 
Gordon Philp was chosen as the man 
having the most suitable qualifica- 
tions, both personal and technical, 
to act as General Superintendent, a 
position requiring considerable skill 
and tact. During the last few years 
added responsibility was placed upon 
him and at the time of his death he 
satisfactorily held the position of 
General Superintendent of all opera- 
tion and maintenance of the Com- 
three properties, 
Queenston-Chippawa Development, 
Ontario Power Company and the 
Toronto Power Company, as well as 
the operation and maintenance of 
the and 


mission. 


mission’s viz 


substations transmission 


lines of the Commission in the 
Niagara Districts, having a_ total 
capital investment of over $100,- 
000,000. A statement of.his re- 


sponsibility and the extent of the 
properties he managed so success- 
fully for a period of eight years is, 
in itself, a gauge of the man. 


There was, however, another side 
to his character: the uniform modest 
dignity and deliberate consideration 
with which he met his staff or the 
public, from the lowest to the highest 
position in life, and the sound judg- 
ment with which he dealt with 
problems presented to him. 


Those of us who had the oppor- 
tunity of close association with 
Gordon Philp feel a real sense of 
personal loss and appreciate his 
rare personal worth along with the 
high order of his ability as an official 
and an engineer. During his long 
illness real concern for his recovery 
was the underlying thought, not 
only of friends and acquaintances, 
but of a great host who only knew 
of him. Great as was his reputa- 
tion as a technical executive, this 
was overshadowed by his value 
as a man. 


‘He has achieved success—who 
looked for the best there was in 
others and gave the best he had. 
Whose life was an inspiration and 
whose memory is a benediction.”’ 


ym Km mes 


“ 


lee pe 
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Developments of the Hydro-Electric 
Power Commission of Ontario 


By Frederick A. Gaby, Chief Engineer, H.E.P.C. of Ont. 


(Paper read before the American Society ot Civil Engineers at Montreal, 
October 14, 1925) 


Continued from November Number 


Screen House 


At the lower end of the forebay 
(Fig. 7) and serving as a dam for 
the same, is located the screen-house. 
This structure forms the entrance, 
and the control, for the penstocks. 
The entrance to each of the main 
penstocks is a modified bell-mouth 
consisting of three openings r2 ft. 
8 in. wide and 29 ft. high at the rack 
supports. These three openings 
gradually converge into one opening 


: ane TT sscaias & 


16 ft. in diameter at the point of 
connection to the penstocks. In 
designing these water passages, par- 
ticular care was given to the securing 
of smooth stream lines and consistent 
changes in velocity. The bell-mouth 
entrances are sealed by a concrete 
curtain wall extending down to 
elevation 542.0 which gives a depth 
of 28 ft. above the floor of the forebay. 
Immediately behind the curtain wall, 
steel-lined gate checks are provided 
to support structural steel gates. 


Fig. 7, Screen House and Administration Building looking down Forebay. 


424 


THE BULLETIN 


IVNPUEQUUHTLUSUAGU ULCER 


These gates provide a means of 
unwatering in case it is necessary to 
inspect the lower sections of the 
racks, or the penstocks. The intake 
is divided into three waterways in 
order that the spans for the gates 
may be of convenient size and also 
to permit the use of racks of a some- 
what new design. ‘The whole of the 
rack structure is removable and is 
split horizontally into two sections 
for,convenience in handling. A spec- 
ially designed rack follower with an 
automatic latch arrangement 1s pro- 
vided to facilitate the removal of the 
racks. 

The screen-house, as constructed, 


CLINTON 
LIMESTONE 


provides for nine main units, a 
service unit and an ice chute, and is 
arranged so that a further unit 
entrance may be added at the north 
end. The screen-house is near the 
edge of the escarpment, only a narrow 
ledge of rock being left between it 
and the gorge. Owing to the disas- 
trous results which would follow a 
failure, the screen-house substructure 
was designed to resist the full head 
exerted by water in the forebay. 


Penstocks 


From the screen-house, the water 
is carried to the turbines in steel 


6) 
» 
o 
< 
x 
Hy 


Fig. &, Section through Screen House, Penstock and Generating Unit. 
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penstocks. The first five main unit 
penstocks are 16 ft. in diameter for 
approximately two-thirds of their 
length, and are then reduced by a 
taper section to a diameter of 14 ft. 
The remaining penstocks are 16 ft. 
in diameter for their complete length. 
In the penstocks there are two bends, 
one located at the top and one at 
the bottom. These elbows are held 
in massive concrete anchor blocks, 
the one at the upper bend forming a 
foundation for the piers supporting 
the sidewalk and roadway extending 
along the edge of the escarpment. 

Each penstock ring is made up of 
two plates with longitudinal joints 
on the horizontal center line. The 
joints are all double butt, varying 
from double riveted at the top to 
quadruple riveted at the lower end. 
The circumferential joints are single 
butt, double riveted with the butt 
strap on the outside. The longi- 


Be 


tudinal joints are calked on the in- 
side, but the circumferential joints 
are made water-tight by electric 
welding. This type of circumfer- 
ential joint gives a much better 
alignment to the inside of the pipe 
than can be obtained with the usual 
outside and inside course with lap 
joints. The plates vary in thickness 
from one-half inch at the top section 
to 1-1/4 in. at the lower section. In 
the erection of the penstock, a new 
departure was made by the use of 
electric rivet heaters. Each pen- 
stock 1s covered throughout its length 
with a concrete envelope having a 
minimum thickness of 24 in., a 
protection which will prolong the 
life of the steel. 


Generating and Transformer Station 


The generating and transformer 
station is situated below the escarp- 


Fig. 9, View from United States side of river showing Generator and Trans- 
former Station, Penstocks and Screen House. 
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ment and close to the river’s edge, 
(Fig. 8); the station extends about 
one-half the distance to the top of 
the escarpment. The structure re- 
quired to house nine main units and 
the service equipment is 6s0 ft. long. 
The substructure is of massive con- 
crete construction carried down to 


rock foundation. The superstruc- 


ture consists of a structural steel 


frame-work with reinforced concrete 
floors and roofs, and concrete, brick 
and tile walls and partitions. 


Turbines and Generators 


The turbines each have a capacity 
of from 55,000 to 65,000 brake 
horsepower under 305-[t. head at 
187.5 rey. per min: ‘he dratt-tube 
on No. 1: unit is of the common 


curved type modified at the elbow, 
whereas each of the other units is 
equipped with a Moody spreading 
tube. 


Generators 


The present units are each rated 
at 45,000 kv-a., 80 per cent. power 
factor, 12,000 volts, three-phase, 
25 “cycles att 1847.5; Téva, oper ein 
They are capable of being operated 
continuously at 49,500 kv-a., with 
either voltage or current ro per cent. 
in excess of the rated values. The 
units are vertical (Fig. 10) with 
direct-connected shunt-field commu- 
tating pole, 250-volt, rso-kw. ex- 
citers. The over-all efficiency of 
the generators is slightly in excess of 
97 per cent. at a power factor of 
80 per cent.) ‘The thrust) bearmemc 


Fig. 10, Generator room Queenston Power House, showing nine generating 
nnits and service units. 
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designed to support a load of 1,000,- 
ooo lbs. which is slightly in excess of 
the weight of the rotor plus the 
hydraulic thrust imposed by the 
turbine. Upper and lower guide 
bearings are provided, the latter on 
account of the length of shaft and 
in order to keep the generator a 
self-contained unit. 


Gratifying results were obtained 
in testing the turbine and generator 
units. An efficiency test of Unit 
No. 7 at the Queenston Generating 
Station of the Hydro-Electric Power 
Commission of Ontario was made on 
March 21st and 22nd, 1925. The 
electrical measurements were made 
by carefully calibrated electrical in- 
struments. Sufficient readings were 
taken to compute the generator 
losses and the turbine output was 
taken as the sum of the generator 
output plus generator losses. 


The measurements of water con- 
sumption were made by the Gibson 
Pressure-Time Process. A detailed 
description of this method is given 
in’ the Trans. A.S.M.E., Vol. 4s, 


1923. 


The outstanding points in the 
results of the test are as follows: 


r. A maximum turbine efficiency 
of 93.8 per cent at 55 per 
cent. of full gate opening 
and 42,210 h.p. turbine out- 
put. This is probably the 
highest efficiency as yet at- 
tained. 


2. A turbine efficiency of 93 per 
cent., or greater, for outputs 
between 36,000 h.p. and 
49,000 h.p. 


3. A turbine efficiency of go per 
cent. or greater, for outputs 
between 28,000 h.p. and 
59,000 h.p. 


4. A maximum turbine output, 
at full gate and at 294 ft. 
head, of 64,800 h.p. 


NIPIGON 


At the head of the Great Lakes 
lies what is known as the Com- 
mission’s Thunder Bay system. In 
this territory are the important cities 
of Port Arthur and Fort William. 
Tributary to these communities is 
an extensive territory rich in natural 
resources, the development of which 
only awaited the furnishing of ade- 
quate supplies of electrical energy. 
The district possessed valuable un- 
developed water powers. 


As early as 1901, the city of Port 
Arthur had embarked in the business 
of municipal power development and 
constructed a plant on the Current 
river. The growing demand for 
power, however, soon made it neces- 
sary to provide for further supply. 
The results of the activities of the 
various municipalities in the Niagara 
district prior to 1906 and the creation 
of the Hydro-Electric Power Com- 
mission inspired the officials of the 
city of Port Arthur to seek a solution 
of its power problems along lines 
similar to those adopted by Niagara 
munici: ali ies. Subsequently, the 
Comiission purchased power from 
a power company operating in the 
district and later, when this source 
of supply was beginning to prove 
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inadequate, the municipalities of stream from Cameron Falls, at Camp 


Fort William and Port Arthur enter- 
ed into agreements with the Com- 
mission for additional power with 
the result that the Commission 
made a thorough canvass of possible 
new sources of power supply. Asa 
result of this investigation, it was 
decided to commence development 
on the Nipigon river. 


With power available in large 
quantities from the Nipigon river, 
the great supplies of pulpwood could 
be turned into paper at satisfactory 
costs and, moreover, there became 
possible the opening up of the mineral 
and other resources of the Thunder 
Bay District. 


As just intimated, the Nipigon 
river offered ‘the ‘most favourable 
possibilities for a development of 
this proportion. After careful in- 
vestigation, Cameron Falls was se- 
lected as the site of operations, and 
construction was started in 1918. 


The elevation of Lake Nipigon 
above mean sea level is 850, whereas 
that of Lake Superior is 602, giving 
a fall of 248 feet between the two 
lakes, the Nipigon river forming the 
connecting link, having a length of 
about 32 miles. Thére are four main 
power sites on the river, the upper 
two of which may possibly be con- 
centrated at Pine Portage, where a 
head of slightly over 100 feet could 
be secured. At Cameron Falls the 
present station is located, having a 
head of 78 feet, the headwater level 
extending some 12 miles up to Pine 
Portage. About two miles down- 


Alexander, is the remaining power 
site, where a head of 60 feet is avail- 
able between the tailwater of the 
Cameron Falls plant and the level 
above Lake Helen at elevation 606.0, 
the remaining four feet to Lake 
Superior level being difficult of use 
on account of the uniform gradient 


of this section of the river. 


The area of Lake Nipigon is 1,530 
square miles and the drainage basin 


contiguous thereto is 9,125 square 
miles, or about six times the area of 
the lake itself. The discharge from 
Lake Nipigon is controlled by a ridge 
at the outlet about 1s0 feet wide, 
which marks the beginning of the 
Nipigon river, and, as would be 
expected with such a large controlling 
reservoir, the river has a remarkably 
uniform regimen, varying from a 
minimum flow of about 4,000 c.f.s. 
to a maximum of 18,000 c.f.s. From 
records taken to date the mean flow 
is approximately 6,500 c.f.s. 


By the erection of a concrete 
control dam, now almost completed, 
at the outlet of the lake, the total 
run-off from the drainage area can 
be stored in the lake and used as 
required to meet the variable seasonal 
load on the plant.’ Thé capacity of 
this huge reservoir is 16,000 c.f.s. 
for one month per foot of depth, and 
a variation of four feet is sufficient 
to give complete regulation of the 
flow; this variation can be obtained 
between the natural high and low 
water levels. 


The regulated flow of 6,500 c.f.s. 
under 78 ft. head at Cameron Falls 
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with a 60 per cent. load factor, gives 
a peak capacity of 75,000 h.p., and 
the plant has been laid out for this 
installation. Being situated at the 
lower end of Lake Jessie, which is 
merely an expansion of the Nipigon 
river, and flooding back through 
Lake Maria to Pine Portage a 
distance of 12 miles, a large still 
reservoir is created. This area 
freezes over in the early winter, and 
by thus providing an ice cover until 
the spring break-up, prevents the 
formation of the troublesome frazil 
and anchor ice. This head pond has 
an area of over four square miles, 
and gives sufficient storage to pro- 
vide for the weekly load factor on 
the plant, with a variation in the 
head ‘water level of less than three 
feet. | 


At the location chosen, nature has 
provided a convenient site where 


the power works may all be con- 
centrated within a small area. In 
general it may be explained that the 
power plant is formed by the con- 
struction of a dam across the Nipigon 
river (Fig. rr), and the excavation 
of short headrace and tailrace chan- 
nels across the point of land formed 
by a bend in the river. 


The main dam is a concrete spill- 
way structure, provided with eight 
sluiceways. Regulation is obtained 
by means of stop logs, and wing 
walls on either end extend the crest 
to the required contour level. The 
stop logs in the sluiceways are 
raised or lowered by means of an 
electrically-operated spud - winch, 


which moves along an operating 
deck over the top of the spillways. 
The total length of the dam is 
approximately 360 feet, 


and the 


Fig. 11, Plan of the Nipigon Development. 
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maximum height in the centre is 
67 feet. In addition to the main 
dam, five auxiliary earth-fill dams 
and one timber crib dam were re- 
quired. 


The forebay occupies an opening 
in the natural rock walls of the river 
and is approximately 300 feet long 
by 263 feet wide. The power house, 
containing six 12,500 h.p. units is of 
reinforced concrete, and is of the 
concentrated type of construction in 
which the headworks, supply pipes 
and power house all form part of the 
Same structure. The inlet for each 
unit 1s composed of three sections 
35 feet high to the underside of the 
curtain wall by ro feet wide. In- 
tegral steel racks in sections to permit 
easy handling, are installed in these 
openings inside the headworks and 
the maximum velocity through these 
is approximately two feet per second. 
Behind the racks are situated the 
head gates, three gates for each unit, 
the two outside ones being of the 
sliding type and the middle one a 
free roller gate which acts as a bypass 
in filling or emptying the supply 
pipes. These gates are all 11 feet 
wide by 18 feet in height. The slid- 
ing gates have bronze bearing strips, 
while the roller gates are of the 
stoney type and can be opened 
against full water pressure. Ahead 
of the racks and head gates, stop 
log checks are provided for con- 
venience in unwatering the racks or 
gates, should such be found necessary. 
It was considered essential in this 


climate to house the racks and gates 
with a building which could be heated 
in cold weather. Due to this feature, 


and in combination with the large 


ice-covered forebay, the low velocity 
which not only prevents ice being 
drawn down under the curtain wall, 
but also gives a _ negligible loss 
through the racks, freedom from the 
operating difficulties usually experi- 
enced by power plants in the more 
northern latitudes has been found 
even under severe climatic condi- 
tions. 


The supply pipe for each unit is 
composed of three rectangular sec- 
tions each 10 feet by 13 feet. . The 
distance from the head gates to the 
The 
supply pipes, which are of concrete, 
are reinforced for internal water 
pressure, and for loads from above 
when empty. The turbine scroll 


centre line of units is 86 feet. 


cases are also of reinforced concrete. 
While the reinforcing required for 
this head was necessarily heavy, no 
difficulty was met with either in the 
design or the construction thereof, 
and by proper care at construction 
joints, they are remarkably free from 
leakage. Ample drainage is pro- 
vided in the turbine case to handle 
the leakage from the head gates. 
The units are spaced at 45 foot 
centres and the draft tubes are of 
the elbow type, the upper section 
having a steel plate liner. 


The tailrace is an open cut across 
to the smooth water in the river 
below the falls and is about 1,000 
feet long by 125 feet wide at the 
water line. The upper portion near 
the power house is in rock and the 
lower portion in earth, a rock-filled 
timber crib protecting the down- 
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Fig. 12, Nipigon Power House. 


stream end from debris carried down 
by flood water. 


The turbines are of the Francis, 
single-runner, vertical type, rated at 
12,500 h.p. under 72 ft. head, and 
operate at a speed of 120 rev. per 
min. The guide bearings for units 
1 to 4 are of the lignum vitae water 
lubricated type, and for units 5 and 
6 of the oil pressure babbitted type. 


The governors are supplied with 
pressure from a central pumping 
plant having duplicate centrifugal 
pumping units of 650 gal. per min. 
capacity. Water containing a small 
amount of potassium bichromate is 
used for the operating fluid, and has 
proven quite satisfactory. 


Due to the location of the develop- 
ment considerable work of a pre- 


liminary nature was found necessary 
before proceeding with the con- 
struction of the permanent works. 
This included the construction of a 
temporary power plant, about one 
mile of railway including a bridge 
across the Nipigon river, as well as 
various camp buildings. The tem- 
porary power plant consists of two 
turbines obtained from an abandoned 
plant, which were utilized to drive 
one 350 kw. generator and three 
300 h.p. air compressors. 


The Nipigon river is justly famous 
for its trout fishing, and to help 
preserve this sport a fish-ladder has 
been provided around the west end 
of the power house. This is of 
timber construction, and is about 
400 feet long. The design of the 
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ladder was approved by the Pro- 
vincial Game and Fisheries depart- 
ment, and, it 1s believed, provides a 
satisfactory passage for the fish in 
their annual upstream migration. 


CENTRAL ONTARIO SYSTEM 


The Commission, in compliance 
with applications from municipal- 
ities in what is known as the Central 
Ontario System, negotiated the pur- 
chase of the Electric Power Com- 
pany’s System operating on the 
Trent river, including six generating 
plants with a total capacity of about 
27,000 horsepower. To take care of 
the continued increase in demand for 
electrical energy in this district the 
Commission has since constructed 
additional developments. 


The first of these new plants was 
located at what is called Dam No. 10, 


or Ranney Falls, on the Trent Canal 
near Campbellford. 


In the construction of the Trent 
Canal, below Dam No. 1o, the Do- 
minion Government installed intake 
sluices in the canal wall immediately 
above locks rr and 12. It is through 
these sluices that the water is ob- 
tained for operating the Ranney 
Falls plant. 


Fig. 13 shows the general plan of 
the development—the insert shows 
the relative position of the plant and 
locks 11 and 12. Fig. 14 shows a 
section through one unit. 


An open forebay, 124 ft. in length, 
connects the sluices to the power 
house. The regulated canal level 
at this point is 477.0 (sea-level 
datum). From the power house, 
the tailrace, 30 ft. in width, extends 
275 ft. to the Trent river, the level 
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Fig. 13, General Plan of the Ranney Falls Development. 
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Fig. 14, Section through generating unit, Ranney Falls development. 


Crewiich at its: junction with ‘the 
tailrace is 420.0 The -forebay ‘is. 
Peomiie wide by 12 ft..deep,-at the 
intake. The side walls converge, 
and the forebay increases in depth, 
until at the gatehouse the dimensions 
‘are 71 ft. wide by 24 ft. deep. This 
design is conducive to low velocity 
at the racks. 


The gate-house substructure is a 
block of reinforced concrete, 84 ft. 
by 2ot., in plan. There are four 
entry chambers, two for each unit, 
‘14 ft. in width. The racks are at 
the head of these, and built of 


structural steel in two sections. In 
the centre pier of the gate house a 
5 ft. x 4 ft. chute is provided to carry 


off any ice or other floating material 
from the forebay. 


The double supply pipes connect- 
ing the gate-house to the turbine 
cases are each provided with a gate 
of the “‘Stoney’”’ type, one gate for 
each unit being of the sliding type, 


and the other of the rolling type. 


The supply pipes are of reinforced 
concrete. The double supply pipes 
converge at the bottom, leading the 
water to the turbine scroll cases in 
the proper direction, with minimum 
eddy loss. 


_ The two turbines are of the vertical 
single-runner type, each direct-con- 
nected to a 4,500 kv-a. generator, 
and have a rating of 5,000 horse- 
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power at 120 rev. per min., when 
operating under 47-foot head. No. 1 
turbine is equipped with a Moody 
spreading draft tube. No. 2 turbine 
is equipped with a tube built in 
accordance with the design of the 
turbine manufacturers. 

The two generators are each nor- 
mally rated at 4,500 kv-a., 3-phase, 
6o-cycle, 6,600-volt, 120-rev. per 
min., at 80 per cent. power factor; 
but are capable of carrying 5,300 
kv-a. at 80 per cent. power factor, 
with cooling air at an ambient 
temperature of 15 degrees Centi- 
grade. 


Dam No. 8 and-Dam No. 9 Develop- 


ments 


The second and third develop- 
ments recently placed in operation 
by the Commission at Dams Nos. 8 
and 9 near the town of Campbellford, 
contain some interesting features, in 
that they are automatic and operated 
by remote-control equipment. This 
enables their operation to be carried 
out from a central station at Ranney 
Falls, which is located about one 
mile away from Dam No. 9g and 
three miles from Dam No. 8. It is 
felt that this remote control feature 
will effect a very considerable saving 
in the cost of operation for these two 
plants, which cost, in the case of 
smaller developments, is a very 
appreciable factor in the cost of 
power. 

The Trent river is a canalized 
stream and forms part of the inland 
waterway between the Georgian Bay 
and Lake Ontario by way of the 
Kawartha lakes. The three main 
interests making use of the river, 
navigation, lumbering and power, 


conflict considerably in their flow 
requirements, but a regimen for 
control of the flow has been estab- 
lished which serves as a basis for the 
installation of generating equipment. 
The regulating dams were construct- 
ed some years ago by the Federal 
Department of Public Works and the 
various power developments, of 
which there are a considerable num- 
ber, are installed in the neighbour- 
hood of these several dams and take 
advantage of the fall at the canal 
locks. 


A short distance below Campbell- 
ford the river is divided by Meyer’s 
island into two branches, known as 
the east and west branches. Dam 
No. g extends across the river 
immediately upstream from the is- 
land, being connected thereto by a 
concrete core wall. Dam No. 8 is 
situated on the east branch about 
two miles downstream from Dam 
No. 9 and a short distance from 
the lower end of Meyer’s island. 


The minimum regulated flow down 
the east branch at the present time 
available for power is 1,200 Ca ee 
some 200 c.f.s. being allowed down 
the west branch to satisfy riparian 
owners, but it would be possible to 
increase this flow by means of 
storage, to 1,650. c.f.s-o- The inet 
head at Dam No. 8 is 32 feet and at 
Dam No. 9, 22 feet, and a flow of 
1,650 c.f.s., at the load factor under 
which it is intended to operate these 
plants, gives a capacity of 6,600 
horsepower at Dam No. 8 and 4,800 
horsepower at Dam No. 9g. 


Dam No. 8 Development 


The generating plant at Dam No. 8 
(Fig. 15) consists of three 2,200 biti, 
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Fig. 15, General Plan, Dam No. 8 Development. 


units and the three most easterly 


sluiceways were used for the in- 
stallation of the machines. These 
sluiceways are 20 feet wide, the piers 
being 6 feet thick, which fixed the 
spacing of the units 26 feet centre 
to centre. A considerable saving 
was effected by using the existing 
dam structure as a headworks, cut- 
ting slots for the racks in the sides 
of the piers, and extending the piers 
downstream to form the draft chests. 
In case one or more of the units are 
unwatered, the original piers would 
be subject to side pressure, and, 
while the piers were considered to 
be safe as regards bonding, on account 


of the low ratio of span to thickness, 
it was necessary to take care of the 
end reactions. This 
plished in the case of the lower 


Was accom- 


reaction by pouring a concrete pad 
in the floor of the four end sluice- 


ways, while the upper reaction was 
taken care of by drilling through 
the piers and tying them together 
with 2-inch tie-bolts and ‘steel plate 
washers, which were afterwards con- 
creted in. The heavy loads on the 
turbine floor were carried on a 
structural steel framework composed 
of two parallel girders spanning 
between piers and two I-beams fram- 
ing into them on either side of the 
draft tube. This method of con- 
struction, it was felt, would give 
added rigidity and, besides facili- 
tating construction, would be cheaper 
than the usual flat slab system of 
reinforcing. The same method was 


used to support the generator floor, 
which also carried very heavy loads, 
as well as being under considerable 
This floor had also to 
be reinforced for upward pressure. 
The draft tube bell was constructed 


vibration. 
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of steel plate bolted to an upper 
cast-iron section and fastened rigidly 
in place at the lower end to the tail- 
race piers. A concrete cone 6 ft. 6 in. 
high, securely anchored into the 
tailrace floor, was provided for each 
unit. Stop-log checks for unwater- 
ing the draft tubes were provided 
in the tailrace piers. 


The tailrace which is an open cut 
in the river bed 33 feet wide by about 
17 feet deep in the average, extends 
down to the foot of Meyer’s island 
a distance of over 3,000 feet from the 
power house. Ordinary methods of 
rock excavation were used in taking 
out this cut, which was in solid 
limestone, and, while the sides were 
necessarily rough, the bottom was 
comparatively smooth, due to the 
limestone strata being approximately 
horizontal. The roughness factor as 
determined from tests was about 
0.37, which was slightly less than 
that used in the preliminary com- 
putations for tailrace losses. 


Surplus and flood waters are di- 
verted through the westerly sluices 
of the dam across Meyer’s island to 
the west branch of the river, instead 
of allowing them to flow down the 
east branch thereby reducing deposit 
of material in the tailrace cut, as 
well as avoiding some loss of head. 
This diversion necessitated the con- 
struction of a gravity retaining wall 
from the west corner of the power 
house over to the island, a distance 
of 220 feet, and a rock-filled timber- 


crib and rock-fill section from the end 
of this retaining wall along the east 
side of the island for a’ distance of 
about 1,500 feet. 


The hydraulic equipment consists 
of three vertical units, in open-flume 
setting, each of which is rated at 
2,200 horsepower under 32 foot head. 
These turbines are of the single- 
runner reaction type, and operate at 
I50 rev. per min. The governors 
are of the oil-pressure type, and as 
the piping for the three units is 
interconnected, and as one pumping 
unit is of sufficient capacity to oper- 
ate two units, it is felt that no 
trouble under operating conditions 
will be experienced from this source. 
The noteworthy feature about this 
station, as previously mentioned, is 
the installation of automatic and 
remote-control equipment to enable 
the units to be operated from Ranney 
Falls station. The additional attach- 
ments to the governors required 
include a solenoid which may be 
energized or de-energized and a 
synchronizing motor which records 
the speed of the units, with the 
necessary automatic features such 
as valves, dashpots, etc., to enable 
the operations of starting, syn- 
chronizing, putting the machine on 
load, closing the gates and applying 
the brakes to be controlled from the 
remote station: 


Dam No. 9 Development 


The layout at Dam No. 9 develop- 
ment (Fig. 16), where the generating 
plant is also in three units, while 
similar to Dam No. 8 in many ways, 
has some essential points of differ- 
ence. Five power sluices, each 20 
feet wide, had been built in the side 
of the canal, just upstream from the 
canal lock, for the accommodation 
of the turbines. However, as. the 
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Fig. 16. General Plan Dam No. 9 Development. 


piers were-only four feet thick and 
the concrete showed some signs of 
disintegration, it was considered in- 
advisable to adopt a power-house 
layout adjoining these piers as at 
Dam No. 8. Therefore an inner 
forebay was provided by constructing 
concrete wing-walls, and the power- 
house was located about 25 feet 
downstream from the existing sluices. 
This layout necessitated the con- 
struction of a headworks section to 
contain the racks, immediately ad- 
joining the power-house proper. 


The power-house layout adopted 
and the method of carrying the floor 
loads were somewhat the same as in 
the sister plant at Dam No. 8, with 
the exception that the turbine floors 
were reinforced-concrete arches. This 
type of construction was made pos- 
sible by the fact that the existing 
rock surface was above the floor 


level. The units were spaced at 
30-foot centres, which gave a longer 
span for the generator-floor slabs, 
but the loads from the weight of the 
machines were lighter than at Dam 
No. 8. The draft tube bells are 
steel-plate also, but no concrete cone 
was used here. Stop-log checks were 
also provided in the tailrace piers for 
unwatering. 


The tailrace was excavated in the 
bed of the river and extends down to 
the slack-water which is also the head 
pond for the Dam No. 8 develop- 
ment. This cut is 1,400 feet long 
by 40 feet wide and averages about 
12 feet in depth, branching out into 
two channels near the end, one 
branch on each side of a small island. 


The turbines are of the open- 
flume, single-runner, vertical pro- 
peller type, and are rated at 1,600 
horsepower under 22-foot head, oper- 
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governor and piping layout is almost 
a duplicate of that at Dam Nowts) 
the governors themselves having 
the same automatic and remote- 
control features. 


It is possibly too soon yet to state 
that these two plants, which are 
unique in that they are the largest 
of the remote-controlled type yet 
constructed in America, have been 
an unqualified success, as they have 
been operating only a comparatively 
short time. Nevertheless, the con- 
clusion to be drawn from operating 
experience so far is that the develop- 
ment of many power sites hitherto 
considered commercially impracti- 


cable will probably be brought within 
the range of economic feasibility, due 
to the saving which can be effected 


equipment. 

We have now reviewed the salient 
features of the more important of 
the generating plants serving the 
Commission’s systems. Appended to 
this Paper is a Table presenting 
details of a number of these features. 
The plants that the Commission 
has under development will, when 
completed, aggregate 1,000,000 horse- 
power. The whole undertaking has 
been carried forward on the basis of 
municipal co-operation. The muni- 
cipalities are financially responsible 
for the undertaking and the Com- 
mission, on behalf of the munici- 
palities, and the municipalities in 
connection with their local utilities 
have invested $275,000,000 in order 
to obtain their electrical energy 
at cost. 


H.E.P.C. Distribution of Power in Ontario Extention 
of Operation 


Area served 
System in 
Square miles 
1. Sr. Lawrence. 
St. Lawrence Division 2,100 
Ottawa Division 400 
Rideau Division 1.500 
2. CENTRAL ONTARIO 4.760 
3. NIAGARA 13,500 
4. GEORGIAN Bay. 
Eugenia Division 4,050 
Severn Division 2,300 
Wasdells Division 1,300 
Muskoka Division 1,250 
5. NIPISSING 700 
THUNDER Bay 4,000 
Total 35,800 


October 9, 1925 


Length of District Number Estimated 
East and = North and of Population System demand 
West South Municipalities _ Dec. 1925, H.P. 
85 30 18 28,000 
30 16 5 134,650 
60 36 5 16,350 25,550 
126 67 41 145,000 45,000 
236 101 254 1,200,000 700,000 
76 76 30 46,500 
50 62 21 44,500 
25 09 14 19,100 
42 30 2 3,900 20,000 
20 30 4 13,500 2,750 
90 50 2 17,000 45,000 
396 2,269,500 ~—s- 838,300 
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System’s Data 


Summary of Capacity of Plants—H.P. 


ae , 
SYSTEM Capacity sree He oeired 

NIAGARA 

ORES C8 Oey aan soe 183,500 

SE On yc Alan. sare 145,000 

Oueenston:...). ..: 440,000 (8 units) 

Purchase 

ee COO. lain ens 20,000 788,500 898,500 
CENTRAL ONTARIO 47,028 53,128 


St. LAWRENCE 


Purchased 10,000 
RIDEAU 35450 6,550 
OTTAWA 

- Purchased 20,000 

THUNDER Bay 50,000 75,000 
NIPISSING 3,600 5,600 
GEORGIAN Bay 

Severn Division 5,800 

Eugenia Division 7,400 

Wasdells Division 1,000 


Muskoka Division 5,250 19,450 29,950 


942,028 1,068,728 
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Water Powers of Ontario 


\ HE Department of Lands and 
Forests of the Province of 
Ontario has recently pub- 
lished a list of water powers 
in the Province 
Mr. L. V. Rorke, Director of Surveys 
and Chief Engineer. The list of 
water power sites has been compiled 
from the most authentic data avail- 
able, to meet the constantly in- 
creasing demand for information 
regarding the water power resources 
of Ontario. The compilation of the 
list and the estimation of the power 
available at the various sites was 
carried out with the direct co-opera- 
tion of the Dominion Water Power 
and Reclamation Service, of the 
Federal Department of the Interior. 
In addition to their data and that 
of the Department of Lands and 
Forests, information was also secured 
from, amongst others, the Ontario 
Department of Mines, the Hydro- 
Electric Power Commission of On- 
tario, the Temiskaming and Northern 
Ontario Railway Commission and 
the Geological Survey of Canada. 
High accuracy in the estimate of 
water power requires continuous 
stream flow records over a long 
period of time and, as such long 
term records are available for only 
comparatively few of the rivers of 
the Province, many of the estimates 
are subject to revision as more is 
learned of the run-off characteristics. 
Nevertheless, the estimates will give 
a fairly close approximation of the 
power possibilities of the Province 
and serve as a starting point for 


as prepared by 


the more detailed study of individual 
sites. 


The Province is divided into two 
main drainages, from the northerly 
of which the waters find their way 
to Hudson Bay and from the souther- 
ly into the Great Lakes and St. 
Lawrence river system. For the 
purpose of this report the northerly 
drainage has been sub-divided into 
three lesser basins, the first being 
directly tributary to Hudson Bay, 
the second to James Bay and the 
third to Lake Winnipeg. The south- 
erly drainage has been sub-divided 
into six basins, the first four of which 
are tributary to the Great Lakes— 
Superior, Huron, Erie and Ontario— 
while the remaining two basins are 
the St. Lawrence river proper with 
its small local tributary drainage, 
and the Ottawa river drainage. 


SUMMARY OF AVAILABLE AND IN- 
STALLED PowrER.—A summary of 
the estimated available power and 
the installed power as at January 
Ist, 1925, in these various drainage 
basins is given in Table 1, hereunder 


The totals of available power 
shown in Table 1 include only the 
amount of power in the Niagara 
river, which is equivalent to the 
diversion of water permitted by 
treaty. The total potential power 
possibilities of the Niagara would 
raise the provincial totals to some 
5,330,000 h.p. at ordinary minimum 
flow and 6,940,000 h.p. at ordinary 
six months flow. 
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TABLE I.—Avai_as_Le aNnp INSTALLED WaTER Power IN ONTARIO TOTALLED 


ACCORDING 


TO PrRINcIFAL DRAINAGE BASsINs. 


Se 


Est. Capacity in H.P. at 80% Efficiency 


Drainage Basin 


re SO ae 


26,759 

(EUS Se 525,862 
Pies WANDER. ow wt. ee ey 199,944 
game euperion yf. sk. 18i,787 
Me ee IVOU GS oi, cs os ees wa, pp abds 194 
SO OA 3,292 
MCU CT Cr 1,054,935 
St. Lawrence River......... 791,308 
Ottawa River......... 423,763 
SU ee 3,429,152 


, . oo ‘ 
E & by ‘ ‘ 
{> Seg. — it ah ae Le aS La SS = 
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In considering the totals in Table 
1, the mistake: should’ not ‘be: made. 
of deducting the installed. power 
from the available power to ascertain 
‘the remaining undeveloped power. 
Studies have indicated that through- 
out Canada generally installed power 
is about 30 per cent. greater than 
the corresponding six months power. 
On this basis, therefore, the water 
power resources of Ontario would 
permit of an installation of 6,270,000 
horse power, or if the total potential 
power of the Niagara river be in- 
cluded an installation of 9,000,000 
horse power. The water power re- 
sources of the Province may thus 
be said to be from 18 to 25 per cent. 
developed. 


The administration of water power 
on the Crown lands of Ontario is 
under the control of the Minister 
of Lands and Forests, and they are 
leased in accordance with regulations 
approved by the Lieutenant-Gover- 
nor in Council on January 16, 1907, 
based upon section 58 of the Public 


At Ordinary 
Minimum Flow 


- At Ordinary 
Six Month Flow 


Installed H.P. 


BSG Wel oui Were ok 
950,982 117,085 
328,696 36,645 
303,822 90,600 
413,000 168,993 

8,923 11,367 
1,101,060 1,030,705 
956,561 17,671 
708,986 112,267 
4,825,543 1,585,333 


Lands Act (Cap. 28 R.S.O., IQI4). 
These regulations; specify. the in- 
formation to be supplied by an 
applicant for a water power privilege, 
with plans and proof of his financial 
ability and intention to carry out 
a satisfactory development. Before 
the lease is issued the applicant is 
usually required to deposit a sum 
of money, varying with the im- 
portance of the project, as an earnest 
of good faith. 


If the application is approved, a 
lease of the power site is issued by 
the Minister of Lands and Forests 
upon such terms and. conditions 
and at. such rental as may be fixed 
by the Minister. In practice the 
rental is usually fixed at one dollar 
per horse power year for the develop- 
ed power, together with a small 
annual rental for the Crown lands 
overflowed. The maximum term of 
the lease is twenty years, but the 
lessee has the right of renewal for two 
further and successive terms of 
ten years each upon such conditions 
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as may be agreed upon or may be 
fixed by the Minister. The lease 
specifies the amount of power to 
be developed in a given time, pro- 
vides for approval of plans, inspec- 
tion during construction, mainten- 
ance, fixation of rates on surplus 
power not used by lessee, the pro- 
tection of fisheries, floating and 
navigation, and other matters. 

At the expiry of the lease the water 


privilege reverts to the Crown, to- 
gether with the permanent structures 
erected by the lessee on the land 
covered by the lease. The lessee. 
is permitted to remove his machinery, 
and may also be compensated for 
the permanent structures to an 
extent determined by the Lieutenant- 
Governor in Council and approved 
by a vote of the Legislative Assem- 
bly. 
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Transmission of Pictures Now on a 
Commercial Basis 


By W. B. Buchanan, Assistant Laboratory Engineer 
H.E.P.C. of Ontario. 


HE broad principles of pic- 
ture transmission have been 
recognized for years but 
their reduction to success- 

ful practice required among other 

things, perfection of methods for 
the faithful transmission of electric 
signals over long distances and the 
development of special apparatus 
and methods which have become a 
part of the communication art only 
within the last few years. Promi- 
nent among the newer developments 
which have facilitated picture trans- 
mission are the photo-electric cell, 
the vacuum tube amplifier, electrical 
filters, and the use of carrier current. 

None of the systems heretofore 

devised have been sufficiently de- 

veloped to meet the requirements of 
modern commercial service.—Journal 

A.I.E.E., November, 1925. 

Now, however, picture transmit- 
ting and receiving apparatus has 


been permanently installed at New 
York, Chicago and San Francisco 
where public offi¢es have been opened 
to accept material for such trans- 
mission and the fact that for speed 
and accuracy the system meets the 
exacting demands of modern com- 
mercial practices adds a new interest 
to this phase of communication. In 
view of the general interest of the 
readers of the Bulletin in things 
pertaining to radio, carrier waves, 
etc., it is probable that many of its 
readers would be interested in Re- 
print B-122-1 of a paper published 
in the Bell System Technical Journal, 
April,' 1925, Vol. IV, No. 2, on the 
Transmission of Pictures over Tele- 
phone Lines, by H. E. Ives, J: W. 
Norton, R. D. Parker and A. JB: 
Clark. 

Aside from the fact that the article 
is copyrighted it is difficult to do 
more than suggest its contents be- 
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cause it is a very concise treatment 
supplemented by illustrations which 
demonstrate more accurately than 
can be done by words the methods 
used and the results obtained. 

The problem has three essential 
elements; the first is some means for 
translating the lights and shades of 
the picture into some electrical 
equivalent; second, an_ electrical 
transmission channel, and third, a 
means of retranslating the signals as 
received into lights and shades, and 
their relative values and positions 
as in the original. It has been 
possible to extend the scheme to a 
three-color photograph transmitted 
over a telephone line, as three 
separate black and white records, 
each corresponding to one primary 
color. 

The pictures are considered as 
consisting of parallel straight lines. 
In one type of reception the lines are 
uniform density but varied in width 


to suggest density of the image while 
the other system adopts lines or 
bands of uniform width and uses 
variation in the density of the line 
to indicate variation in the picture. 
Each method has advantages and 
disadvantages. 


Only a suggestion of the immense 
amount of development and research 
work is given by references to the 
works of investigators on various 
divisions of the subject. Carrier 
Current Telephony and Telegraphy, 
Printing Telegraph Systems, Electric 
Wave Filters and other complex 
equipment all add their share in 
accomplishing such wonderful results. 


Several useful purposes are named 
in which this system should prove 
useful. Picture news service, photo- 
graphs, cartoons, finger prints, hiero- 
glyphics of many kinds, all furnish 
material for this new  telephoto- 
graphic service. 
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Another Lightning Accident to a Radio 
Installation 


“2N the September issue of the 
L Bulletin, we gave an account 
A of a serious accident which 
occurred about twenty miles 
from Toronto where a radio antenna 
system was struck by lightning and 
the house destroyed. 

_ Another accident, somewhat sim1- 
lar in nature, but with less serious 
results, was described in the Cleve- 
land ‘‘Plain Dealer’’. It would ap- 
pear that both of these accidents 
were due to the same electrical 
storm’ but the Cleveland installation 


evidently had been very carelessly 
made, and a number of makeshift 
devices had been used. 

For the Province of Ontario, the 
Rules and Regulations of the Hydro- 
Electric Power Commission cover 
the installation of radio equipment 
for both transmission and reception, 
and take the place of the National 
Electrical Code of the United States. 
Radio .listeners should be careful in 
installing their sets to have them in 
accordance with the Rules and Regu- 
lations. (June, 1924.) 
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The following is the account which 
appeared in the Cleveland ‘Plain 
Dealer’’ 


May 31, 1925. 


SET STRUCK BY LIGHTNING——BUT 
Was PROVIDENCE TO BLAME? 


THe ANSWER Is “No” AND THE 
Mora, ‘‘Don’t USE MAKESHIFT 
DEVICES”’ 


Of course you all remember the 
destructive storm of about a week 
ago, with its accompaniment of 
lightning, hail and wind? 

Perhaps its connection with radio 
may seem remote, but it would not 
if you had seen what that storm did 
to a certain receiving set in West 
Park. 


A heavy bolt of lightning struck 
the aerial where it was attached to 
the chimney, burned the stranded 
wire in two, split the stone chimney 
cap, then shot down the lead-in to 
the lightning switch, jumped a three- 
quarter inch air gap between ter- 
minals, blew open the receiver cabinet 
as though a charge of powder had 
been exploded inside, punctured a 
cell of the “A’’ battery, and then 
apparently passed on into the earth 
through the instrument ground wire 
attached to a water pipe in the 
basement. 


Where the lead-in passed through 
the side of the house a large blackened 
area showed on the weather-boarding 
and the wall paper, but fortunately 
no blaze followed the charge. The 
lamp cord lead-in that entered the 
house through a section of circular 
loom was fused to bits so abruptly 


that a youngster standing near by 
bears on hand and arm perhaps a 
score of bruises or burns where the 
hot metal and insulation struck him. 


Lightning does strange things. In 
this instance perhaps the strangest 
of all was the fact that the five-tube 
receiver was apparently undamaged 
except for a melted connection to 
the fixed condenser in the antenna 
circuit, through which the bolt found 
its path to ground. Yet the heavy 
cabinet was splintered and torn 
apart, and the metal panel warped 
badly. The lid flew up so violently 
that it upset the loud speaker resting 
upon it. 


so much for what happened; but 
the real reason for visiting the scene 
was to find out why it happened, 
and the reason for writing about it is 
not to frighten owners of receiving 
sets using outside aerials, but rather 
to encourage them in taking proper 
precautions against just such an 
occurrence. 


First it should be said that, so 
far as Static is informed, only two 
radio installations in Cleveland have 
been struck and damaged by lightn- 
ing. Inthe first instance, some years 
ago, no protection against such dam- 
age had been provided. In this 
latest instance, just described, a 
number of weaknesses in the line of 
defence against lightning may well 
be. cited. 


First, no lightning arrester of any 
sort had been installed, yet such a 
device is absolutely required by 
underwriters’ rules: lack of it pro- 
bably would have voided property 
insurance had damage been done to 
the house or contents. 
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Second, the lightning switch was 
an inadequate affair, made at home 
from parts of some other electrical 
device, without sufficient contact 
surface to carry heavy currents, and 
with too little air spacing between 
terminals. 

Third, a joint in the lightning 
ground wire had been so loosely 
made, apparently without pliers, 
that it constituted practically an 
open circuit, thus encouraging the 
lightning to take the alternative path 
to earth through the instrument 
ground. 


Fourth, the lead-in bushing was 
of circular loom rather than of porce- 
lain or other heat and moisture- 
resisting substance thus increasing 
the probability of fire following a 
lightning discharge. 


There is no question that many 
other receiving sets, and the houses 
in which they are used, are almost 
if not quite as poorly protected 
against lightning, chiefly perhaps 
because the owners have not fully 
realized the destructive effects of an 
electrical discharge where it is not 
wanted. 


Yet the means of safeguarding sets 
and homes from lightning are well 
known, nor are they expensive or 
difficult to install. 


Frequently these means have been 
described in The Plain Dealer and all 
other publications dealing with radio. 
Yet the regrettable occurrence just 
noted makes it seem well worth while 
to tell again what is required by 
regulations and common sense, to 
afford protection during the summer 
season. 


Absolutely essential is a lightning 
arrester of approved design. 


Almost equally important is a 


lightning switch of large proportions 


and rugged construction, so connect- 
ed that when thrown to its grounded 
position, it forms a shunt around the 
arrester. 


Such a switch is not permitted to 
be used as a substitute for the 
arrester. Switches may be forgot- 
ten, but arresters are automatic. 


Desirable, also, if not essential, 
is a fuse in the lead-in to prevent 
possible damage should the antenna 
come in contact with power wires. 


As a further safeguard, a switch 
rated at not less than twenty amperes 
at 250 volts may be placed between 
the arrester and the receiving set. 


Those unfamiliar with electricity 
and its manifestations may readily 
run great risks of which they are not 
aware, unless they seek expert coun- 
sel regarding the installation of their 
receivers. 


Yet those who may feel timid 
about such installations during the 
season for electrical storms should 
remember that there are only two 
known instances of lightning striking 
the many thousands of aerials in 
Cleveland. 


The moral is, make certain that 
the requirements and recommenda- 
tions of the National Electrical Code 
as well as local regulations, have 
been complied with. Then you may 
rest assured that your antenna is a 
protection to you and your property 
rather than a grave hazard. 
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Lightning Again 


N a recent issue of the Bulletin 
and in the preceding article ac- 
counts have been given of light- 
ning accidents to radio sets, 
where the aerial had been struck. 
Lightning has been known to strike 
the socket type of aerial, however, 
without seriously damaging the set. 

It would appear that the safety 
of the set depends to some extent 
upon the design of the attachment 
plug, chiefly the arrangement of 
the fixed condensers within the plug. 
In the case recorded in the following 
paragraphs from the Cleveland Plain 
Dealer, the lightning evidently found 
it easier to jump across the wires 
than to puncture the condensers 
and pass through the receiver. An 
attachment plug designed with short 


spacing between the incoming con-: 


ductors and using condensers that 
have a high puncture voltage rating 
should effectively protect the set 
against lightning. 


LIGHTNING IN SocKET AERIAL—SET 
UNHURT 


Lightning’s freaks are proverbial. 

And in these latter days, they are 
especially interesting as applied to 
radio. 
The “Plain Dealer’ radio labora- 
tory has just had opportunity to 
examine and test a socket aerial 
connection or antenna plug that was 
damaged by a lightning stroke while 
the crystal set attached to it escaped 
unscathed. 

This happened in the home of 
an east side listener within the past 
week. 


During the afternoon a crash was 
heard. Investigation showed that 
lightning had struck the electric 
light wires and run in to the antenna 
plug, which was badly damaged 
before the s5-ampere fuse in the 
basement blew. 


But no other harm was done, 
apparently because the charge jump- 
ed from the “live” side to the 
“grounded” side of the lighting 
circuit, inside of the plug, instead of 
taking the alternative course through 
the set and its water-pipe ground. 


As many radio fans doubtless 
are aware, most socket aerials consist 
essentially of two prongs to make 
connection to the light wires, and 
two binding posts from which wires 
are extended to the set. 


To prevent the flow of current 
through the set, small fixed con- 
densers are inserted between the 
prongs and the binding posts, inside 
the antenna plug. 


In the instance just cited the 
insulation of one of these condensers 
was perforated and a portion of the 
thin brass connecting plate fused. 
This shorted the condenser, so that 
the plug had to be removed from 
the socket before a new fuse would 
stay in the lighting circuit. 

The inside of the plug was charred 
and blackened by the lightning 
discharge. 


In the case of outside antennas, 
lightning arresters are depended upon 
to prevent damage. Apparently the 
lighting circuit fuses will perform 
a similar function in the case of 
socket aerials. 
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Omission 


In connection with the article 
“Lightning Strikes Radio Aerial” in 
the September Bulletin, pages 327 


to 330, we neglected to state that 
the photographs of the house from 
which the cuts were made were 
loaned to us by the Deputy Fire 
Marshal of Ontario. 


Association of Municipal Electrical Utilities 
Election of Officers for 1926 


The election ballots for officers 
of the Association of Municipal 
Electrical Utilities for 1926, will 
contain the following names. 


PRESIDENT: 
R. H. Starr (Acclamation). 


VICE-PRESIDENT: 


J. J. Heeg. 
AY W. J. Stewart. 


SECRETARY: “ 
S. R. A. Clement (Acclamation). 


TREASURER: 
D. J. McAuley. 
G. J. Mickler. 


DIRECTORS: 
J. G. Archibald. 
WR; Catton. 
J. R. McLinden. 


O. M. Perry. 
OSH <Sestt. 
E. I. Sifton. 


District DirecrTors: 
Niagara District: 

E. H. Caughell. 

J. E. B. Phelps. 


Georgian Bay District: 
G. H. Campbell. 


E. J. Stapleton. 


Central District: 
Gin leBarnes: 
C. A. Walters. 


Northern District: 
T. W. Brackinreid. 
C. J. Moors. 


Eastern District: 
R. J. Smith (Acclamation) 
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Coolie Wages 


By Richard E. Smith 


Advertising Manager, Southern California Edison Co., 


¢ HAVE some friends whose _prin- 
cipal indoor sport seems to be 
putting out the lights. When 
Fred goes in the house and 


leaves the light in the garage; Helen’ 


promptly goes out and .turns it off. 
When Helen comes into the dining 
room, having left the light in the 
pantry, Fred is nervous until it is 
extinguished, and so they follow 
each other around the house, one 
turning off the lights which ne other 
forgets. 


Being a friend ‘of the annie vA 
was not a social error for me to 
comment on this one time, to which 
they replied in unison, much as if 
they had had several rehearsals, 
“Our electric bill last month was 


LN ee ied 
Think of it! Their electric bill 
was $1.55. No wonder they wear 


out shoe leather and their rugs to 
turn out the lights. The trouble 
with those poor folks is that they 
have no sense of humor. I use this 
expression in the English signifi- 
cance where it means a sense of 
proportion and balance. 


This same Fred spends enough 
for cigars to light all the houses in 
the block. He tips check girls and 
waiters for more than he pays the 
light and power company. A single 
trip to a second-rate movie show, 
which he and his wife take as a matter 
of course, amounts to more than their 
electric service:fot the week. Twice 
a month Helen pays $1.50 to have 


+ with, the electric bill. 


Los Angeles. 


her hair “‘done’’ and then gives the 


girl a two-bit tip. 


I do not know how much Helen 
pays for cosmetics, but I imagine 
this amount would at least compete 
If American 
women realized that the adequate 
and intelligent use of electric service 
would make the use of cosmetics 


largely superfluous, the drug stores 


would take out their fancy show- 
cases filled with gold-plated boxes 
and substitute in their place a line 
cf washing machines, vacuum clean- 
ers and electric irons: 


There is one more illustration 
that I want to use before getting 
into the main discussion. Not long 
ago another friend of mine who is a 
radio ‘“‘fan’’ made a mistake one 
night and connected go volts to the 
6-volt wire. Asa result he burned 
out all of the tubes in the set and the 
next day calmly paid $24 to replace 
them. Did he raise a great) roar? 
Did he threaten to go to the Railroad 
Commission? Did he get up on a 
soap box and make a speech about 
corporations? You know very well 
that he did not—he hone it was 
a great joke. 


In spite of all the things we tell 
ourselves about our intelligence and 
our ability to reason, the human mind 
runs in ruts. From the above illus- 
trations may be seen two of the ruts 
in which our thinking machine 
travels. One is a- “cheap”: un, 
This represents the mind at work 
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when it considers some of its needs. 
Do you remember the great roar 
that went up during war times 
when the newspapers raised their 
monthly subscription rates from 75 
cents to go cents; when postage 
was raised from two cents to three 
cents; when Coca Cola was increased 
from five cents to six cents, and 
electric rates made a slight advance? 
We kicked about these four items 
whose total effect on cur annual 
budget was about $8.40 and then 
calmly went out and paid $60 for 
an overcoat which three years earlier 
would have cost $18. 


The second mental rut might be 
labeled, ‘“‘Yes, I know, but we’ve 
got to have it.’’ This is the one 
that explains the complacent ex- 
penditure of $24.00 for radio tubes. 


Unfortunately the electric mind 
or consciousness of the American 
people has been steered into the 
“cheap” rut. Fred and Helen ob- 
jected to an electric bill of $1.55, not 
because such a large amount of 
money was involved but rather 
because they are used to getting 
this service for coolie wages. If an 
American servant had done all of 
the things represented by this bill 
of $1.55, how much would it have 
cost? During that particular month 
electric service in Helen’s house had 
done the washing four times, the 
ironing four times, had cleaned 
the rugs eight times, had made toast 
twenty-six times and coffee sixty 
times and had supplied abundant 
light for the house and garage for 
thirty nights, all for $1.55. Even 
the punjabi could not have ap- 
proached this for real efficiency and 
economy. 


If the American consciousness has 
acquired the habit of traveling in 
the “cheap”? rut when electricity 
is discussed, it is largely our own 
fault, meaning those of us who con- 
stitute the electrical industry. We 
have encouraged our customers to 
seek methods of reducing their elec- 
tric bills. When the tungsten lamp 
was first introduced, an appliance 
salesman with more ambition than 
honesty told his customers, ‘‘This 
new electric lamp has a tungsten 
element and does not take nearly so 
much electricity as the old style 
lamp.”’ He thought he was applying 
psychology, but he was merely ap- 
pealing to the ‘‘cheap”’ rut in the 
customer’s mind. Since then gas- 
filled lamps have been sold promis- 
cuously on the single statement that 
they reduced the light bill. Many 
a man has paid the oculist fifty 
dollars as a penalty for accepting 
such advice and trying to save a 
nickel on his electric bill. Beautiful 
homes on which money has been 
expended lavishly for rugs, furniture, 
draperies and general decorations 
are ruined when Dad brings home 
a handful of 200-watt type C lamps 
and installs one in each room. 

No doubt the Indian gentleman 
who can induce the punjabi to work 
overtime without compensation feels 
that he has done a very shrewd 
thing. Is not that exactly what we 
are doing when we try to shave a 
nickel from the electric bill and deny 
ourselves a certain amount of com- 
fort and convenience thereby? 


ONE WoMAN AND Her EveEctrRIic 
SERVANT 


On the other hand, we occasionally 
run across a mind that is running 
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in the other groove. I recall meeting 
a lady who said, ‘‘My electric bill 
last month was $12 and I hope it 
will never be less.”” No doubt I 
raised my eyebrows, for she hastened 
to add, “‘I never do a stroke of work 
if it is possible to have my electric 
servant do it. We burn lights all 
over the house, in cellar, closets, 
basement. Maybe it does cost a 
few cents more, but we get things 
done quickly without bumping our 
heads and skinning our shins in dark 
corners. [| am not going to work 
for two or three cents an hour at 
manual labor. My time is worth 
more than that to my husband, my 
children and my friends. I know 
that the electric water heater costs 
money. buts is+it not avorthatato 
have abundant hot water at any 
hour of the day or night without a 
second’s wait? Electric service for 
the refrigerator costs $35 or $40 
a year, but I would not go back to 
the ice man for twice that amount. 


This last sentiment is especially 
apropos at the present time, con- 
sidering the amount of interest 
being taken in electrical refrigeration. 
I doubt if there has been a single 
conference when some new subject 
like electric cooking or electric re- 
frigeration was being discussed that 
someone in the crowd did not re- 
mark, “Yes, but isn’t it pretty 
expensive?’ It is this pessimistic 
attitude about our own wares that 
is to blame for most of the trouble. 
Where an automobile manufacturer 
meets competition by improving 
his product and raising the price, 
your electrical man seeks some way 
of getting the job by making it 
cheaper. 


Here we have in America, working 
for coolie wages, an institution which 
is the greatest factor in our daily 
lives and also the least expensive. 
Of all the items in the monthly 
household budget the electric bill 
is the least. We pay more for news- 
papers which we throw away after 
a glance than we do for the myriad 
of services rendered through the 
electric meter. We cannot get the 
public mind out of this ‘cheap’ 
rut until we remove the composite 
mind of the electrical industry from 
the same channel. , 


Returning to the subject of elec- 
trical refrigeration, how many men 
are there in the industry who honest- 
ly can say that they exclaimed, 
“Gee, that’s cheap!’ when told 
that one of these machines could be 
sold for $300. You know perfectly 
well that they did not say anything 
of the sort. On the contrary, they 
raised both hands and remarked, 
“Well, you never can get anyone 
to pay $300 for that outfit!’ How 
many Steinways, Packards, and 
Radiolas would have been sold if 
the public had been approached 
from such a standpoint? 


An ELECTRIC REFRIGERATION SALES 
TALK 


The way to handle this situation 
is to invite a prospect to sit across 
the desk from you and then say, 
“Now, Mrs. Brown, I’ve got a fairy 
story to tell you. I have here a 
magic touchstone which you may 
own. With this you will never be 
bothered by the ice man again. 
You will never be interrupted while 
entertaining friends. You will never 
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have the baby awakened by the 
crash of ice on the screened porch 
floor. There will be no more dirty 
tracks on the sidewalk. You will 
never have sour milk on Sunday 
night because the ice man forgot to 
come on Saturday. You will never 
have to mop up the floor because 
someone forgot to empty the pan. 
You will never have to hang out 
the card telling the whole neighbor- 
hood that you are short of ice. If 
you wish to leave the house you will 
not have to leave the back door 
unlocked for the ice man. In fact, 
with this touchstone one of the 
problems of housekeeping will be 
solved permanently. You will have 
to make an initial investment but 
after that the cost will be no more 
than you have been paying for the 
old-fashioned modern miracle for 
about half the price of a Ford car.” 


Will she be insulted? Will she 
get angry and run away? No in- 
deed! She may not hand over the 
$300 before leaving your store, but 
you can count on one sure thing 
and that is that she will go home 
and make life miserable for Daddy 
Brown until the question is settled. 


THE Wronc View Point 


The reason more electric refrigera- 
tors are not sold is that the electrical 
man does not handle the situation 
as suggested above. No indeed! 
He says, “Well, I tell you. That 
outfit is all right, but you know it 
costs $300. If you wait about six 
months they will probably bring 
out another design that you can get 
for less.”’ 


Don’t you see how wrong this is? 
The customer did not come to your 
store to save money. She comes to 
spend money. If she wanted to 
save money, she would have stayed 
at home and you would never have 
known about it. The mere fact’ 
that she has shown any degree of 
interest means that she wants what 
you have if you will only go half 
way and let her have it. 


The whole scheme of electrical 
merchandising ‘‘got off on the wrong 
foot.”” In the early days we used 
slow-burning wire and fastened it 
on the joists with wooden cleats. 
When rubber-covered wire and porce- 
lain tubes were introduced we were 
horrified at the increased price made 
necessary thereby. Electrical men 
all over the country fought the 
introduction of conduit ordinances, 
for they knew that their business 
would be ruined. The man who 
has sold cord pendants for 6s cents 
cannot understand how anyone may 
be willing to spend $6s for a chande- 
lier. Many a man who would have 
spent $150 to get a good job of 
wiring in his bungalow has had an 
electrical contractor come along and 
argue that all these gimcracks are 
unnecessary and $50 is all he needs 
to pay to get his house wired. 

The man who thinks in the ‘‘cheap”’ 
rut sooner or later comes to grief. 
If he is satisfied with razorback 
hogs, soon he will give way to his 
intelligent competitor who appre- 
ciates the value of thoroughbreds. 
If he is an orchardist who is com- 
placent with seedling trees, later he 
must bow to the man with budded 
stock. If he is a ricksha man 
fighting against fate and satisfied 
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with coolie wages, some day he will 
retire in favor of an automobile. 

Great things are expected from 
the Reds Seal, campatoneaal tas 1a 
step in the right direction, and if we 
can get the electrical mind out of 
the “‘cheap”’ rut it will be successful. 
On the’ other hand, unless we do 
something of the sort it will have hard 
sledding. 

The fundamental thought that 
we must get into our heads is that 
the customer does not buy three-way 
switches, convenience outlets, inch- 
and-a-quarter conduit and _ other 
technical things. He is after just 
the one thing, namely, comfort and 
convenience as supplied by elec- 
tricity. He is building a home and 
he wants it right. He expects things 
in it which. were missing in his 
father’s home. He may not under- 
stand the convenience outlet, but 
if you tell him that he should have 
it, he will accept your judgment. 
The house will cost him more than 
his father paid thirty years ago, but 
he also expects that. He is making 
more money than his .father did 
and he is willing to spend it. Why 
then, in the name of common sense, 
do we try to give:-him:a job based 
on the traditions of 1900 when wood- 
en cleats and cord pendants repre- 
sented the acme of our art? Joshua 


made the sun stand still, but he was 
unique and has no modern counter- 
part. The world will not stop for 
the modern business man, and he 
must get. into the procession or else 
stand by and let others pass. 


The punjab waves a palm leaf 
for two cents a day and the ricksha 
man trots around with his burden 
while we smile. ‘The poor fellow 
doesn’t know any better,’”’ we say— 
and then we look over the blueprints 
and tell the .customer, ‘‘Well, this 
is going to be pretty expensive. If 
you will take out this set of switches 
and some of these convenience out- 
lets, we can do the job for $65.” 


Emerson said, ‘Hitch your wagon 
to a star,’’ and someone else re- 
marked, ‘‘Not failure, but low aim 
is crime.’’ If we are to get out of 
the class of pushcart peddlers and 
enter the field of merchandising 
service, we first must get a wider 
perspective of our possibilities and 
a greater appreciation of the econ- 
omic value of our service. When 
Helen and Fred complain that their 
electric bill is $1.55, we should say, 
“Come down to the store tomorrow 
and I will sell you some things 
which will raise it to $3, and you 
will thank me for doing it.’ 


— Journal of Electricity, 
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[ypro News [tems 


Central Ontario System 


The municipality of Whitby is 
at present served by the Commis- 
sion without any contract. On Janu- 
ary 4th the people of Whitby will 
vote on a by-law which is equivalent 
to the usual enabling by-law, by 
which the municipality of Whitby 
will be empowered to make the usual 
cost contract with the Commission 
for a supply of power. Whitby’s 
municipal load has been steadily 
increasing and it is likely that a 
considerable amount of money will 
have to be spent by the Commis- 
sion, in the near future, in additional 
lines and equipment to give proper 
service to this municipality. 

* * * 

New rates have béen set for the 
Oshawa Rural District and it is 
hoped that they will go into effect 
in the near future. This will mean 
a considerable reduction to the 
rural consumers in this district. 

: * * * 

A paper Company is proposing to 
locate a factory in the Municipality 
of Trenton and estimates are being 
prepared on rates for the supplying 
of 750 h.p. to this Company. 

* * * 

New contracts have been received 
in the Pickering Rural District and 
the line is now nearly completed. 
It is hoped to give service:to these 
consumers about the end of January. 


Georgian Bay System 


A 300 kv-a, 3 phase transformer 
was placed in service in the Green- 
bank station on Sunday (December 
2oth), replacing the original 150 
kv-a unit. The change was made 
necessary due to the rapid increase 
in load in the municipalities of 
Uxbridge and Port Perry which are 
fed from this station. 

* * * 

Work is now in progress on 2.3 
miles of single phase, 2300 volt 
primary line to serve seven (7) farm 
customers north of the village of 
Shelburne. It is expected that this 
line will be completed and service 
given to these consumers shortly 
after the first of the year. 


* * * 


St. Lawence System 


The Village of Finch has renewed 
negotiations for a supply of electrical 
energy. Revised estimates will be ' 
prepared on a supply being obtained 
from the Chesterville sub-station. 

* * * K 


The 4,000 volt, 3 phase line from 
Chesterville substation, to supply 
the Police Village of Russell and the 
Hamlet of Morewood, will be com- 
pleted about January isth. This 
line also will supply the * Police 
Villages of Embrun, Metcalfé and 
Kenmore when negotiations are com- 
pleted with these municipalities. 


454 


THE BULLETIN 


HHUA UL UG A 


List of Electical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission 
of Ontario in November, 1925. 


Appliances 


A. BELANGER LimiItTED, Mont- 
magny, Que. 
Hotplate attachment, 


three burner. 
* * * * 


two: and 


THe Brock SNYDER Mpc. Co., 


Grimsby, Ont. 
“Besco”’ Electric Flat Iron. 
* * * * 


CENTURY ELECTRIC COMPANY, 
1827 Pine ot...ot. Louis, Mo, 


“Century”? Polyphase Motors, 
Automatic starting type. Type AS. 
* * * * 


D. ELectric CoMPANy, 97 St. 
Joseph Blvd., Hull, Que. 

Stationary Hotplates, Cat. Nos. 
123/20 730; e80a8 

Portable Hotplates, Cat. No. 6. 


* * * * 


THE FITZGERALD MANUFACTURING 
Co., Torrington, Conn. 
“Star-Rite”’ Jr. Curling Iron. 


Table Grill No. 545. 
ee ae 


MAXWELL’s LimITED, St. Mary’s, 
Ont. 
“‘Perfection’’ Electric Ironing Ma- 


chine. 
* * * * 


THE NATIONAL ELEcTRIC HEATING 
Co., Limitep, 544 Queen St. E., 
Toronto. 

Portable Electric Automobile 
Heater ‘‘Diamond E”’. 


PACKARD ELectric CoMPANy, 
LIMITED, St. Catharines, Ont. 
Rectifier, argon gas-filled. 
* * * * 
PITTSBURGH GAGE & SUPPLY Com- 
PANY, Box 1236, Pittsburgh, Pa. 


“Gainaday”’ Portable Electric 
Washers and Wringers. 
* * * * 


THE PurpDy Company, LIMITED, 
82 Simcoe St. S., Oshawa, Ont. 

Electrically-heated Clothes Dryer. 

%* co * * 

READ Macuinery Co., INnc., York, 
Pa: 

““Read’s’”” Cake Mixers, Types 
F, A, B, and D stationary machines; 
““Mixonette’’, portable. 

* so * * 


RENFREW ELectrRic Propucts 
LIMITED, Renfrew, Ont. 
Portable Hotplates, Cat. Nos. 15, 
15A, 22. 
Stationary Hotplates, Cat. Nos. 
20, 20A, 22A and 24. 
# * * * 
SPERLICH AND UHLIG CoMPANYy, 
38 Piquette Ave., Detroit, Mich. 
“Tronrite’”” Ironing Machine. 
* * * * 
STANDARD Rap1Io MANUFACTURING 
Corp., 90 Chestnut St., Toronto. 
“Roger’s Batteryless Radio), Re- 
ceiving Sets.” 
* * * * 
SUPERIOR Exectrics LIMITED, 
Pembroke, Ont. 
“Superior” 
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Portable Hotplates, Cat. Nos. 
62) fOr Rav inl 73: 
Stationary Hotplates, Cat. Nos. 
64, 55 to 509 incl., 72, 82, 83, 
84 and 85. 
Hotel Toasters, Cat. Nos. 123 
to 127 incl. | 
Air Heaters, Model B. Wall 
mounting, Cat. Nos. 600, 602, 
604,606, 608, 610, 612, 614, 
616 and 618; Floor mounting, 
Cat. Nos. 700, 702, 704, 706, 
PoOo,a710,. 712, 7TA, 716 and 
718. Stationary type. 
Air Heaters, portable type, Cat. 
No. 67. 
*k * * * 
*McSavaney Co., Springfield, O. 
Electrically-illuminated display — 
signs. 
*k * * * 
*PROSPERITY ComMPANY, THE, INC. 
(Mfr.), Syracuse, N. Y. 
THE BEAVER LauNDRY MACHINE 


Company, Lrp., (Submittor), 3093 
Sorauren Ave., Toronto. 
““Prosperity-Ezypress Garment 
Press. 
* * * * 


*St. THomas METAL Sicns, Ltp., 
Talbot Street, St. Thomas, Ont. 

Portable, electrically-heated cook- 
er. 


Marking; nameplate with rating. 
* * * * 


Switches 

THE Domestic ELrectric Com- 
PANY, 7209 St. Clair Avenue, Cleve- 
land, Ohio. | 

Circuit Breaker Switch, Cat. No. 
3163. 

* * * * 

DuNCAN ELECTRICAL COMPANY, 
LIMITED, 2 Inspector Street, Mont- 
real, Que. 


Tounean? 
Surface Switches, single pole, 
toggle type, Cat. No. 100A. 
Flush Switches, single pole, 
toggle type, Cat. No. 350. 
: * * * * 
*ABSOLUTE CON-TAC-TOR CoRPOR- 
ATION, Beloit, Wis. 
Temperature Regulating Appli- 
ances (as listed on Underwriters’ 
Laboratories card dated October 16, 


1025). 
* * 

*GENERAL ELeEctric Co., (Mfr.), 
Wiring Supplies Division, Bridge- 
port, Conn. 

CANADIAN GENERAL ELECTRIC 
Company, Limitep, (Submittor), 
King & Simcoe Sts., Toronto. 

Flush Switches (As listed on Un- 
derwriters’ Laboratories card dated 
October 16, 1925). 

* * * * 

“HART Myrc.. Co) Tage. Harttord, 
Conn. 

Temperature Regulating Appli- 
ance, Cat. No. 10408. 

Marking: A letter H enclosed in 
diamond. 

Automatic Switches, magnetically- 
operated type (as listed on Under- 
writers’ Laboratories card dated Oc- 
tober 23, 1925). 

Marking: ‘‘Diamond H.”’ 

* * ex 

*HONEYWELL HEATING SPECIAL- 
TIES Co., THE, Wabash, Ind. 

Temperature Regulating Appli- 
ANCCS uy pee un ie, Gage Dade, Boca. 

* * * * 

*FEDERAL GAUGE Co., THE, 564 
W. Adams St., Chicago, II. 

Mercoid ‘‘Type A’”’ Safety Drip 
Switch. 

Marking: “Type A’”’. 
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*NBSBITT. “ELECTRIC IMEEG CO 
Ltp., 60-62 Duchess St., Toronto. 


Panelboards. 
* * ok * 


*RITTER, DENTAL Mec. Co., THE, 
Rochester, N. Y. 

Panelboards. 

. Marking: ‘‘Columbia’’. 


* * * *K 


Fittings 


*BANFIELD && DONS, oTD. W.- tL, 
370-86 Pape Ave., Toronto. 

Receptacles for Attachment Plugs 
& Plugs, composition, flush, single 
and duplex outlet types, Cat. No. 
140, 142. 

Marking: “‘Banfield’”’ and rating. 


* * * * 


*Best ELECTRIC CORPORATION, 
476 Broadway, New York, N. Y. 

Current Taps ‘“‘Best Duplex Plug’’, 
Cat. No. 500. 

Fuseless Attachment Plugs (as 
listed on Underwriters’ Laboratories 
card dated July 24, 1923). 


Marking: Rating and ‘Best’’ 
moulded in letters on casing. 
k * * * 
SP RALICH (& Gos ow is a pen: 


Clinton St., Chicago, Il. 

Armored Cable Connectors ‘‘Kwik- 
Orion: 
Malleable Iron Fixture studs. 
Bushings and locknuts for rigid 
conduit. 

Marking: ‘“K”’ or ‘‘Kwikon.”’ 

Ground Clamps ‘‘Kwikon’’ Cat. 
NOS. (1Oe1O2vm O27. 

* ok * * 


*McGitt Mrc. Co., Valparaiso, 
Ind. 
Medium Base Sockets (as listed 


on Underwriters’ Laboratories card 
dated September 22, 1925). 


* ok * * 


Portable Lighting Devices 


THe T. Eaton Co. LIMITED, 190 
YONGE St. loronte: 
Portable Electric Lamps. 


mond EF”. 
* * * * 


*Dia= 


J. H. Epmunps Company, Ltp., 
221-227 Richmond St. W., Toronto. 
Portable Electric Lamps. 
* * *k * 
THE FLORENTINE Co. LIMITED, 
252-54 King St. E., Toronto. 
Portable Electric Lamps. 


or ‘‘Florentine’’. 
* k Kk * 


het Sag 


THe MILLER Company, Meriden, 
Conn. 

Portable Electric Lamps. 
Lamps’’. 


“Miller 


* * * * 


THE NortH AMERICAN BENT 
CuarirR Co. LimitepD, Owen Sound, 
Ont. 

Portable Electric Lamps. 
* * * * 
THE ROBERT SIMPSON COMPANY, 
LIMITED, Toronto. 
Portable Electric Lamps. 
* * * * 
I.SPLAVER, Rear 7 Fenning Ave., 
Toronto. 
Portable Electric Lamps. 
* * * * 
TorRONTO RATTAN Co. Limitep, 8 
Defoe St., Toronto. 
Portable Electric Lamps. 
* Kk * * 
*These devices are under the 
Underwriters’ Laboratories Label or 
re-examination service. 
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Re. Municipal Populations 


To enable The Bulletin to give as nearly as possible the correct 
populations of the Hydro Municipalities as shown in the lists on the 
inside of the cover, it would be of considerable assistance if the 
Municipal Officials advise of any corrections that should§bef'made. 


—Editor. 
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What to Expect 


When Buying Electric Lamps 


Satisfaction 
Efficiency 
Long Life 
Economy 


These qualities are all built into the Hydro 
Lamp, so they are bound to be given out. 


Hydro Lamps are Factory inspected and 
tested by Hydro Engineers and experts. 


* 


IT PAYS TO BUY THE’ BEST Loc*: for this 
label on the 
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